





New Telescope at Lick 


OUNT HAMILTON in California 
will soon be the site of the world’s 
second largest telescope, if all goes well 
with present plans to start construction of 
a giant 120-inch reflector at Lick Observa- 
tory next year. The design of the new in- 
strument is now nearly complete, and 
further progress in the project waits only 
for favorable business and construction 
conditions. The cost of the complete in- 
strument is estimated at $1,200,000, with 
four years or more required to build it. 
The front-cover illustration shows a 
scale model, 1/16 actual size, the model 
built by W. W. Baustian, designer of the 
120-inch reflector. The figure of a man 
has been scaled down to indicate the enor- 
mous size of the completed telescope, 
which will be housed in a dome 90 feet in 
diameter. 

Those familiar with telescope designs 
will be quick to note the fork-type mount- 
ing, unusual for so large a reflector, but 
now taking its place as a form of mount- 
ing with many advantages when properly 
engineered. The 60-inch telescope at 
Mount Wilson and the 6l-inch Wyeth re- 
flector at Harvard’s Oak Ridge station are 
similarly mounted, but they are only half 
the diameter of the new instrument. The 
fork mounting will permit observation of 
the entire sky to within five degrees of 
the horizon, including the polar regions, 
and without necessitating any swing over 
the pier when crossing the meridian. 
Counterweighting is reduced to a mini- 
mum for any position of the telescope. 

The telescope mirror will be 16 inches 
thick and weigh eight tons. On the advice 
of Mount Palomar engineers it will be a 
solid glass disk, making for easier grind- 
ing and polishing and freedom from bend- 
ing under its own weight — difficulties 
encountered with disks with hollowed 
backs, such as the 200-inch mirror. The 
tube will be 53 feet long, and the steel 
fork will weigh 70 tons. 

Dr. C. D. Shane, director of Lick Ob- 
servatory, states that the instrument has 
been designed along conservative lines in 
order to permit installation of any type 
of auxiliary equipment. It will be possible 
for observers to work at the prime focus, 
at the Newtonian, Cassegrainian, and 
Coude focuses. 

Modern photographic instruments have 
long been exploited by Lick astronomers 
to the full in the operation of their 36- 
inch reflector and 36-inch refractor, larg- 
est Lick instruments at present. They ex- 
pect with the 120-inch telescope to pene- 
trate the universe of galaxies out as far 
as 900 million light-years, which is second 
only, of course, to the limit of the Mount 
Palomar instrument. It is expected that 
co-operative research programs will be 
undertaken by Lick and Palomar astrono- 
mers in order to avoid duplication of ef- 
fort with the two giant reflectors. Lick 
will place emphasis on the motions and 
detailed structural features of the nearer 
galaxies, as a means of understanding the 
structure and evolution of the universe. 
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The Editors Note... 


OR THE FIRST TIME since Jan- 

uary, 1940, this magazine is appearing 
without Astronomical Anecdotes. For 
seven years this feature has ranked as a 
very popular department of Sky and Tele- 
scope, with an appeal universal among 
our readers, be they young or old, novice 
or professional. 

Always interesting, sometimes contro- 
versial, Astronomical Anecdotes has 
brought to light many obscure points of 
astronomical history, has covered current 
happenings no older than yesterday’s 
headlines, has discussed the foibles of fa- 
mous astronomical personages, and has 
presented problems and questions of spe- 
cial interest to amateur astronomers. All 
this has been done in a manner and style 
peculiar to “R. K. M.,” and with authority 
and precision bespeaking his wide reading 
and technical training. 

Dr. Roy K. Marshall, the director of the 
Fels Planetarium in Philadelphia, has 
found it necessary to discontinue the writ- 
ing of this column because of the press 


of a vast assortment of other duties, 
among them his part in the establishment 
of a new section of the Franklin Institute 
devoted to matter and energy. 

The seven-year tenure of Astronomical 
Anecdotes is coincident with our own pe- 
riod of editorship and publication of The 
SKY and Sky and Telescope. Thanks 
from our readers and ourselves are ex- 
tended to Dr. Marshall for his long and 
faithful service, with the hope that some 
day his column may resume its natural 
place in this periodical. 





Also at this time it is appropriate to 
express thanks to the Maryland Academy 
of Sciences for its courtesy in supplying, 
for the sixth consecutive year, the Graphic 
Time Table of the Heavens. The plate, 
prepared at the Academy, is lent to us 
each January, and readers may obtain 
large reproductions at cost. This capsule 
fund of ephemeris material has become a 
familiar sight wherever there are people 
interested in current events in the sky. 
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The Optical Gass Industry 


By Francis W. 


HE EARLIEST LENSES known 
to have been employed were prob- 
ably hand magnifiers, as both 

Seneca and Aristophanes mention them. 
Quartz and glass lenses have been un- 
earthed from the ruins of Nineveh, 
Pompeii, and Herculaneum. Ptolemy, 
A.D. 100, wrote a whole book on optics. 

A portrait, painted in 1352, shows 
two mounted lenses, with handles riveted 
together, in front of the eyes of the 
subject. The invention of printing by 
Gutenberg, in the middle of the 15th 
century, stimulated the use of such 
spectacles; but, even so, it was not until 
1760 that Benjamin Franklin invented 
the first pair of bifocal spectacle lenses. 

It seems likely that the increasing use 
of spectacles furnished the impetus, 
directly or indirectly, for the develop- 
ment of both the microscope and the 
telescope. Some authorities credit the 
invention of both instruments to Johann 
and Zacharius Jansen in 1590, while 
others give credit to Hans Lippershey 
or James Metius of Alkmaar for the 
creation of the telescope about 1608. In 
any case, between 1590 and 1620, in- 
terest in the telescope developed rapidly. 
This early work on the telescope was 
with the refractor type of instrument. 
It was not until 1670 that Sir Isaac 
Newton described to the Royal Society 
the first reflecting telescope and also 
demonstrated its use. However, a simi- 
lar type of instrument had been described 
by James Gregory in his Optica promota 
in 1663. Another type of reflecting 
telescope was invented in 1672. by 
Cassegrain. 

During the next 200 years, many 
improvements were made in_ optical 
instruments, thereby giving great im- 
petus to the search for better optical 
glass. Its quality was greatly improved 
by the discovery, in 1790, of a method 
of producing a glass chemically homo- 
geneous and substantially free from im- 
perfections such as “stones” and bubbles. 
This invention and much of its subse- 
quent development must be credited to 
Pierre-Louis Guinand, a Swiss watch- 
maker, and his descendants and their 
associates. “They found that chemical 
homogeneity could be obtained by stir- 
ring the molten glass and also discovered 
means of annealing the resultant prod- 
uct. Later Guinand worked with 
J. Fraunhofer in Bavaria. The latter 
ultimately attained considerable success 
and produced telescope disks up to 28 
centimeters (11 inches) in diameter. 


Past and Present 


GLAZE, Technologist, National Bureau of Standards 


He further initiated the specification of 
refraction and dispersion in terms of 
certain lines of the spectrum, and he 
even attempted an investigation of the 
effect of chemical composition on the 
relative dispersion produced by glasses 
in different parts of the spectrum. 

One of the associates of the Guinand 
family, Bonteps, was forced to flee to 
England in 1848 because of political 
troubles. “There he became connected 
with Chance Brothers, still one of the 
better known manufacturers of optical 
glass. E. and C. Feil, great-grandsons 
of Guinand, worked with E. Mantois; 
this association later developed into the 
famous French optical glass company of 
Parra-Mantois. In 1887, a son of C. 
Feil, Edmond Feil, went to England 
where he offered his knowledge to 
Chance Brothers. 

Although much work was done by 
Faraday and Harcourt in England more 
than 100 years ago, the outstanding 
study of the relationship between com- 
position and optical constants was car- 
ried out by O. Schott in an effort to 
develop glasses having the optical prop- 
erties desired by Professor Abbe of the 
University of Jena, who was trying 
principally to develop better microscope 
objectives. Except for a limited number 
of coloring agents, the compounds of 
only five or six elements were in general 





use prior to 1880. Only two types of 
optical glass were known: crown, a lime 
glass, and flint, a lead glass. ‘There 
were many shortcomings in lenses which 
simple combinations of these two types 
of glass could not overcome. ‘Through 
the work of Schott and his collaborators 
at Jena, about 25 new elements or their 
compounds became available to the glass 
industry. Also, from this work devel- 
oped the famous optical glass plant ot 
Schott und Genossen. Schott discovered 
that the glasses compounded with these 
new materials possessed a wide range of 
optical properties, and this discovery 
made it possible to build up optical 
systems free from the defects previously 
exhibited. 

As nearly as can be detennined, the 
first successful manufacture of optical 
glass in the United States was by Mac- 
beth and Company of Pittsburgh, Pa., 
about the year 1893 (possibly earlier). 
It is in this connection that we next 
hear of Edmond Feil, as superintendent 
of the firm’s optical glass factory. “This 
plant, according to Chance, finally man- 
aged to make “some beautiful glass ot 
great purity and reasonably fine quality 
of annealing.” 

Evidently Feil did not remain with 
Macbeth and Company long, for in 
1897 he was working with the Man- 
hattan Optical Company and operating 











An optical glass pot, and its stirring thimble, set in a pot arch preparatory 
to burning. Photographs are from the National Bureau of Standards. 
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Two melting furnaces at the National Bureau of Standards. The pot of glass 
in Furnace 5 is being stirred and its temperature is being determined by the 


furnace man by means of an optical pyrometer. 


The pot in Furnace 6 is 


being filled with batch. 


a small glass plant at Cresskill, N. J. 
Their specialty was lenses for photo- 
graphic purposes. Production started 
about 1896 and continued for approxi- 
mately six years, after which the Man- 
hattan Optical Company combined with 
the Gundlach Manufacturing Company 
of Fairport, N. Y., and the glass plant 
ceased operation. Thus it seems that 
the manufacture of optical glass in this 
country was undertaken with the as- 
sistance of a direct descendant (the 
great-great-grandson) of Pierre-Louis 
Guinand, one of the earliest workers 
in the field. 

The National Bureau of Standards 
entered the field, in a preliminary way, 
at its Pittsburgh laboratory in July, 
1914, under the direction of P. H. 
Bates, who retired from the Bureau 
shortly after V-J Day. Just prior to 
this (about 1912), the Bausch and 
Lomb Optical Company started work 
in the same field. Both of these or- 
ganizations have been producing glass 
ever since. 

It is evident from the foregoing that 
the manufacture of optical glass in the 
United States is a modern industry. 
Also, it is only an industry of moderate 
size except in wartime, as can be seen 
from the table on this page. 

There are no accurate figures for 
the production of optical glass for the 
years 1919-1937, inclusive. However, 
it is safe to say that it did not appre- 
ciably exceed 61,000 pounds (1938 
production) for any year in that time. 
Optical glass, as used in lenses, func- 
tions as a medium to refract the rays 
of light from any distant object so that 
they will converge to a single correspond- 
ing point in the image. This require- 
ment is extremely difficult to meet and 
demands that the glass in each lens (or 
prism) element be of uniform quality 
throughout and that its optical constants 
agree very closely with those of certain 
standard types of glass. To manufac- 
ture on a large scale a series of different 
types of glass of this degree of perfection 
requires close attention to details. 
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The characteristics of good optical 
glass are: 
1. Homogeneity. 

a. Uniformity of chemical com- 
position, including freedom 
from streaks of different com- 
positions within the glass mass 
(striae). 

b. Freedom from seeds, or bub- 
bles. 

c. Freedom from included frag- 
ments of undissolved material 
or crystallites within the glass 
mass (stones). 

d. Freedom from cloudiness. 

2. Definite refractive indices for differ- 
ent wave lengths of light. 
3. Freedom from color. 
. High degree of transparency. 
5. High degree of chemical and physical 
stability. 

a. Resistance to action of weather 
and certain chemical agents. 

b. ‘Toughness and hardness. 

The art of making optical glass of the 
above characteristics is the subject of the 
following necessarily general account. 





Practically all optical glass in the 
United States is made in pots which are 
used only once. Hence, the first requi- 
site is a pot of the necessary refractori- 
ness. And here we run into one of the 
main compromises necessary in connec- 
tion with optical glass production. The 
denser or less porous a pot body is, the 





Production of optical glass in the 
United States, in pounds: 


World War I World War II 
1917: 1938 61,000 

April 2,850 1939 145,000 

July 4,800 1940 260,000 

October 15,645 1941 801,000 
1918: 1942 2,851,000 

January 35,955 1943 3,688,000 

April 24,363 

July 55,355 

October 79,275 





less it is attacked by the glass or its 
batch. But, the denser the pot body is, 
the more sensitive it is to thermal shock 
(sudden temperature change). So the 
type of body finally selected is somewhat 
less than the ideal both as to corrosion 
resistance and resistance to thermal 
shock. 

The pots are made up essentially of 
four constituents: feldspar, ball or bond- 
ing clay, kaolin, and grog (old pot 
body). ‘The porosity of the pot body is 
controlled by the particle sizes of the 
grog used. In this country, all pots are 
cast in a mold made of plaster of Paris. 
For the more corrosive glasses, pots are 
made more resistant by means of a dense 
lining. ‘This provides the resistance to 
shock of a porous body and the resistance 
to corrosion of a dense body. After 
the pot has dried sufficiently so that it 
can be handled, it is removed from the 
mold and air-dried for three weeks or 
more. It is then ready to set in the pot 
arch for burning. ‘This burning takes 
anywhere from 48 to 60 hours, depend- 
ing on the density of the pot body, for 
pots of approximately seven cubic feet 








Removai of a pot of finished optical glass from the melting furnace. 
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Cutting optical glass by means of the 
24-inch diamond saw. 


capacity such as are used at the National 
Bureau of Standards. Of course, the 
denser the pot body, the more slowly it 
should be burned. The pot can be fired 
completely in the pot arch or it can be 
partially fired in the pot arch and the 
firing completed in the melting furnace. 

The transfer of the pot from the pot 
arch to the melting furnace is accom- 
plished by means of a pot carriage. ‘This 
is equipped with a pair of massive tongs 
operated from the rear of the carriage, 
and with a counterweight which can be 
moved along the carriage to balance the 
weight of the pot of glass. “he melting 
furnace is generally regenerative, that 
is, built over two chambers of checker- 
work which are alternately heated by 
the gases of combustion and then used 
to heat the incoming air necessary for 
combustion. The fuel usually is gas, 
preferably natural gas. 

After the pot has been completely 
fired at the melting temperature of the 
particular glass it is designed to hold, 
it is ready to receive the batch and cullet 
(waste glass from previous melts). “The 


time necessary to fill a pot with batch 


varies from five to 10 hours. ‘The tem- 
perature of the melting furnace during 
this operation may be as low as 1,350° 
C. or as high as 1,450° C., depending on 
the difficulty with which the batch 
melts. After the batch has melted down 
and foaming has ceased, the stirring of 
the molten glass can be started. This is 
accomplished by means of a_ thimble 
made of the same materials as the pot, 
actuated by means of a_ water-cooled 
rod driven by a horizontal rotating drum 
and working over a pulley or a guide 
as a fulcrum. 

As soon as the molten glass is reason- 


ably free of seeds or bubbles of gas, it 
is gradually cooled to the temperature 
at which the pot of glass should be re- 
moved from the furnace. As the molten 
glass cools down, the rate of stirring 
must be decreased so that air will not 
be sucked into the glass in the wake of 
the stirring rod. Here is another ex- 
ample of compromise. If the rate of 
stirring is too fast, a seedy but homo- 
geneous or striae-free glass is generally 
obtained; if it is too slow, a seed-free 
but striated glass results. ‘The pot of 
glass is allowed to cool in the melting 
furnace until the viscosity increases to 
such an extent that any further stirring 
might ruin the glass. This temperature 
is the most critical and may vary from 
950° to 1,100° C., depending on the 
type of glass. ‘The time required to 
produce a pot of glass at the National 
Bureau of Standards varies from 19 to 
28 hours. 

After the pot of finished glass is re- 
moved from the melting furnace, the 
bottom of the pot is cooled by means 
of a blower until the glass is stiff enough 
so that there will be no movement of 
the contents due to convection currents. 
The pot is then covered with a thermally 
insulated can so that the glass will cool 
slowly enough to crack into fairly large 
chunks. ‘The pot is then broken open, 
the pot body processed for grog, and the 
chunks of glass saved for further proc- 
essing. Any imperfections present are 
trimmed from the chunks of glass by 
means of steel hammers or diamond 
saws. ‘The chunks are then broken or 
sawed to a convenient size for molding 
into the blanks on order. 

These pieces of glass are now put into 
a preheating furnace where they are 
gradually heated up to a temperature 
just below the softening point of the 
glass. They are picked up by the molder 
on the end of a steel rod (punty rod) 
and then heated well above their soften- 
ing point in a molding furnace and 
worked into the proper shape for mold- 
ing. When properly shaped and at the 
proper temperature, each gob of glass 
is held over the steel mold and the 
proper amount of glass is cut off by a 
pair of shears and pressed into shape. 
Upon removal from the mold, each blank 
is placed in a cooling lehr and cooled 
slowly to prevent cracking. 

The above molding procedure is the 
best for medium-size and large blanks. 
In the case of small blanks it is best 
to mold slabs of proper thickness, break 
each slab into cubes weighing a little 
more than the desired blank and then 
adjust to correct weight on a grinding 
wheel, especially rounding off all cor- 
ners and sharp edges. ‘The pieces of 
glass are fed into a small paddling fur- 
nace, gradually brought up to molding 
temperature, worked into approximate 
shape by means of paddles, and pulled 
into the steel mold and pressed. ‘To 
keep them from cracking, the blanks 


are then placed in an oven attached to 
the paddling furnace. 

In the case of blanks too large to 
work by hand, the glass pieces are placed 
in a.ceramic mold and gradually brought 
up to a sufficiently high temperature so 
that they will soften and flow into the 
shape of the mold. ‘They are then 
slowly cooled so they will not crack. 

In any case, the blanks are then in- 
spected. ‘They are immersed in a liquid 
of index of refraction similar to that of 
the glass. In such a liquid, the glass 
surfaces disappear and the imperfections 
in the interior become evident under 
proper illumination. ‘The blanks are 
also gauged for conformity with speci- 
fications, those undersize being marked 
for salvage into smaller blanks and those 
oversize for grinding to size. ‘The rest 
are ready for annealing. 

The annealing of optical glass is a 
critical process. Blanks of widely differ- 
ent weights require different annealing 
schedules even though they are both 
made of the same glass. Also, each type 
of glass has its own annealing schedule 
except where two glasses are similar in 
composition. ‘The blanks are loaded 
into an iron box on perforated iron trays 
with an air space between the layers. 
The use of the box and trays gives much 
better temperature distribution through- 
out the annealing furnace. ‘lhe furnace 
is gradually raised to the annealing tem- 
perature and held at that temperature 
until, from experience, it is known that 
the glass in the furnace is free of strain. 
Now it becomes necessary to cool tlhe 
furnace at such a rate that no strain 
will be introduced because of tempera- 
ture gradients within the glass. ‘lhe 
cooling rate is very slow at first and is 
gradually increased as the temperature 
drops. If properly annealed, an optical 
element should show no _ distortion 
throughout its life. 

The final process before shipment or 
grinding and polishing is the inspection 
for strain. ‘The blanks are again im- 
mersed in a liquid of index of refraction 
similar to the glass and examined with 


polarized light. If the glass is perfectly’ 


annealed, the area of the glass appears 
the same as the adjoining background. 
Otherwise, an interference figure is ob- 
tained. ‘This interference figure is com- 
pared with that for standard strain 
samples to determine if the annealing 
is satisfactory for optical purposes. If 
not, the blank must be reannealed. 

And so, after about one month, the 
batch that was put into the pot appears 
as a Satisfactory finished blank, ready 
for grinding and polishing into an opti- 
cal element. In other words, there is 
present in a plant producing optical glass 
a month’s production of glass. Also, 


only about 15 to 18 per cent of the glass ’ 


melted is satisfactory for grinding and 
polishing; hence, the high cost of good 
quality optical glass. 

(To be concluded.) 
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OCEAN BLUE 


Professor F. A. Jenkins, University 
of California physicist, and Dr. I. S. 
Bowen, now director of Mount Wilson 
Observatory, in 1941 made investigations 
of military value on the penetration of 
light in ocean waters. ‘They conducted 
this research at the U. S. Navy Electron- 
ics Laboratory in San Diego, using some 
of the facilities of the Scripps Institu- 
tion of Oceanography at the University 
of California. 

The ocean does not look blue because 
of the scattering of light by molecules 
(the reason for a blue sky) as had been 
previously assumed; nor because of re- 
flected blue sky light. In seeking means 
for the detection of enemy submarines, 
the investigators found that light rays 
could not be used to advantage because 
they had a maximum penetration in 
water of only 580 feet. ‘This limitation 
is due to the fact that every cubic inch 
of clear ocean water contains about one 
and one-half million tiny dust particles, 
each on the order of 1/50,000 of an 
inch in diameter. 

These particles reflect incident light 
rays. The reflected light has been fil- 
tered: water absorbs red and yellow light 
so that the emerging reflected colors, 
green, blue, and violet, give the ocean 
its common indigo appearance. Wher- 
ever non-indigo ocean colors are found, 
they can nearly always be attributed to 
microscopic marine plant and animal life. 





OBSERVATIONS OF ROCKET 
METEORS 


As this issue goes to press, Dr. Fred 
L. Whipple, of Harvard Observatory, is 
on his way to White Sands Proving 
Ground, New Mexico, to operate meteor 
observing cameras at the time of firing 
the V-2 rocket scheduled for December 
17th. When the rocket reaches a height 
of 20 miles, it will begin to throw out 
“meteorites” in swarms and will continue 
to do so to a height of about 40 miles. 
These missiles, of iron, will leave the 
rocket head at the same speeds at which 
natural meteors enter the earth’s atmos- 
phere. 

During recent months, Dr. Whipple 
had in experimental operation the 
cameras he will use to make obser- 
vations of the meteors. ‘They are giant 
aerial cameras equipped with rotating 
shutters to chop the meteor trails so that 
velocities may be obtained. Each camera 
will cover an area of about 40 degrees 
and they will be set up sufficiently far 
apart to furnish a baseline for height 
determinations. Only one exposure will 
be taken with each camera, representing 
less than 30 seconds of the rocket’s flight. 

Success with this experiment may en- 
able astronomers to compare actual sizes 
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of meteors with sizes computed from ob- 
served meteors and assumptions concern- 
ing the upper atmosphere and energy 
generation when a meteor burns. Of 
considerable importance will be informa- 
tion concerning the density of the upper 
air, revealed in part by the rate at which 
resistance by the atmosphere decelerates 
a meteor. 

‘The experiment is being conducted un- 
der the joint auspices of the U. S. Army 
Ordnance Department, Johns Hopkins 
University, California Institute of “‘Tech- 
nology, and Harvard. An explosive de- 
vice to be used for producing man-made 
meteorites was suggested by Dr. Fritz 
Zwicky, of Mount Palomar, who will 
also operate observing cameras, and de- 
signed by Dr. J. A. Van Allen, of Johns 
Hopkins Applied Physics Laboratory. 

Besides the Harvard instruments, nu- 
merous motion-picture and still cameras 
will be employed from stations within 
200 miles of White Sands. The observa- 
tories at Tucson and Flagstaff and others 
are also planning to photograph these 
“meteors.” 





SOLAR SPECTRUM IN FAR 
ULTRAVIOLET SECURED 


An event of far-reaching astrophysi- 
cal consequences occurred at White 
Sands Proving Ground on October 
roth, when the ultraviolet spectrum of 
the sun at wave lengths shorter than 
3400 angstroms was obtained from a V-2 
rocket at a height of 88 kilometers. ‘The 
limit of the spectrograph was 1100 ang- 
stroms. It is this region of the sun’s 
spectrum which is normally absorbed by 
the ozone in the upper atmosphere. The 
new spectra clearly show the elimination 
of this absorption and the appearance of 
the spectrum in the ultraviolet as the 
rocket ascended above the ozone layer. 





HARVARD OBSERVATORY 
CENTENNIAL 


A century ago there arrived in thi 
country one of the two largest astronomi- 
cal telescope lenses in the world. Har- 
vard received its long-awaited 15-inch 
lens, equal of the famed objective at 
Poulkovo Observatory in Russia. In 
June, 1847, installation of the lens was 
complete’ and observations began. One 
immediate result was the discovery of 
Saturn’s inner or crepe ring, by William 
Cranch Bond, first director of Harvard 
College Observatory. 

The elaborate and combined meetings 
of the American Astronomical Society 
and Section D of the American Associa- 
tion for the Advancement of Science at 
Harvard during Christmas week 
marked the observance of the 1ooth 
anniversary at Harvard. It has recently 





been announced that Dr. Harlow Shap- 
ley, the observatory’s fifth director, will 
be assisted by newly appointed Associate 
Director Bart J. Bok and Associate Di- 
rector for Solar Research Donald H. 
Menzel. In addition, an observatory 
council has been formed of seven staff 
members to plan and carry out the sci- 
entific program of the observatory. 





MAN-MADE SNOW 


“Everybody talks about the weather 
but nobody does anything about it,” at- 
tributed to Mark Twain, is no longer 
strictly so. Vincent J. Schaefer, of Gen- 
eral Electric Research Laboratory, has 
been working on the production of ice 
crystals in a cloud of supercooled water 
droplets. Such droplets are in liquid 
form even though at a temperature well 
below freezing. In the laboratory he 
found that snow production was a very 
simple matter, and the knowledge that 
many clouds in the air are in a super- 
cooled condition suggested that such 
clouds might be dissipated as snowfalls. 

In an airplane flying over Greylock 
Mountain in Massachusetts, Schaefer 
dropped particles of dry ice (solid car- 
bon dioxide) on a natural cloud and 
precipitated a snowstorm. One pellet 
of the dry ice might produce several 
tons of snow. This discovery will be 
valuable in aviation for preventing the 
icing of aircraft, and has a number of 
other applications. 





RADAR AND RADIO IN 
ASTRONOMY 


Still in its astronomic infancy, radio 


is well on its way to becoming a prober: 


for scientific data of interest to astrono- 
mers. Radio noise correlated with solar 
activity is well known. Noise of cosmic 
origin promises to become a fact-finder 
on Milky Way structure. Theoretical 
astrophysicists are busy investigating the 
complexities of the radio spectrum, and 
speculating as to where within a star the 
radio waves may originate in order to 
escape through the stellar atmosphere so 
that we may observe them. Recently, 
Professor M. N. Saha, of India, sug- 
gested that radio noises received from 


‘the sun originate not in the chromo- 


sphere or reversing layer but only in the 
corona. 

Radar equipment for meteor work has 
proved its worth. Clouds hindered both 
English and New England observers 
from seeing the Giacobinids (except 
from airplanes), but in both regions ra- 
dar pips amply demonstrated the richness 
of the shower. English radar observers 
stated that the echoes at the peak be- 
tween 3:30 and 4:30 GCT were too 
numerous to be counted visually on their 
cathode ray scopes, and must await de- 
tailed analysis of the photographic re- 
cordings. 
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WINTER CONSTELLATIONS 






By CATHARINE E. BARRY, Hayden Planetarium 


Behold Orion rise, 

His arms extended measures half the 
shies. 

— MAnILius 


ITH THE ADVENT of the 

New Year, you might include 

in your list the resolution: “I 
shall look up for at least one half hour 
on every clear night throughout 1947.” 
You would be assured, in keeping this 
resolution, of a truly happy new year 
with the stars. 

If one is not going to make friends 
with those scintillating points of light, 
he might just as well have been born 
on Venus where he would never know 
of the beauty of the night sky. ‘The 
clouds surrounding that planet are so 
dense that an observer there could not 
penetrate them to view the sun or the 
stars. Fortunate, indeed, we are to live 
on a planet which has a comparatively 
transparent atmosphere which permits 
us to have a truly intimate regard for 
the universe to which we belong. And 
without at least an introduction to the 
starry sky above, a comprehensible study 
of the real and apparent motions of 
heavenly bodies and a wise evaluation 
of other celestial phenomena is not pos- 
sible. 

Orion, the Giant or Great Hunter 
of the sky, is the unmistakable sign of 
winter. It is the most conspicuous con- 
stellation and contains more bright stars 
than do most other groups. ‘The fa- 
miliar configuration is that of a crude 
rectangle, diagonally crossed in the cen- 
ter by three bright stars which form 
Orion’s belt. The belt is often  re- 
ferred to as the “yardstick,” for it meas- 
ures almost exactly three degrees in 
length. By referring to it you can learn 
to judge angular distances on the sky. 
The Arabians named these stars the 
belt, the line, the golden grains, and 
later, the accurate scale-beam. ‘The 
same idea of a _ weighing-beam was 
known to the Chinese, according to R. 
H. Allen, in his Star Names and Their 
Meanings. There are people today 
who call Orion’s belt the three mowers, 
the three kings, the golden yardarm, and 
the yardstick, as we have already noted. 

This large constellation lies partly 
within the Milky Way, and the west- 
ernmost star of the belt, Mintaka, is 
near the celestial equator, so at least 


A Harvard photograph of part of the 
winter sky, with Taurus in the center 
and Orion in the lower left. 


part of Orion can be seen from any 
place on the globe. ‘The two stars 
forming the shoulders of the Giant 
(north of the belt) are Betelgeuse and 
Bellatrix; south of the belt, Saiph and 
Rigel mark respectively his right knee 
and his left foot. 

Betelgeuse, a name which degenerated 
from /bht al Jauzah, the armpit of the 
central one, is a variable star, a rich 
topaz in color, and a supergiant star 
whose diameter ranges between 300 and 
480 times the sun’s diameter. ‘This star 
is at a distance of about 300 light-years, 
and it is several thousand times as bright 
as the sun. 

Rigel, which is Beta in the constella- 
tion even though brighter than Betel- 
geuse, is intrinsically a very bright star. 
It is about twice as far away as Betel- 
geuse, and 21,000 times as bright as 
the sun. 

With the aid of good binoculars or 
field glasses, one of the most spectacular 
and glorious sights in our sky, the Great 
Nebula in Orion, can be studied. It 
is just visible to the naked eye as a 
hazy “star” in the line of three which 
form Orion’s sword. A small telescope 


shows the four bright stars embedded 
nebulosity and 


in the forming the 



































well-known and interesting ‘lrapezium. 

If you follow the belt of Orion west- 
ward and northward, you will sight the 
red star Aldebaran, the fiery eye of 
Taurus, the Bull. It is the bright sta: 
in the Hyades, a V-shaped cluster oi 
stars. Al debaran means the follower, 
and refers to its trailing another famous 
cluster, the Pleiades, across the sky eacl) 
winter night. The ancients referred to 
the Pleiades as the Seven Sisters, but 
because there is difficulty in locating the 
seventh star with unaided vision, ou: 
American Indians called these stars the 
Six Brothers. ‘Together, the Pleiades 
and the Hyades make ‘Taurus an im- 
portant constellation for both amateu: 
and professional astronomers. 

The Taurids, a meteor shower which 
occurs in November, has been associated 
with Encke’s comet by Dr. Fred L. 
Whipple, of Harvard. His work was 
based on numerous Harvard photo- 
graphs of Taurid meteors, and showed 
the meteors to be traveling in orbits 
having periods of 3.3 years, practically 
the same as the period of Encke’s fa- 
mous comet. 

The 2nd-magnitude star which forms 
one of the tips of the horns of the Bull 
is Nath, or Beta Tauri. Its name 








The full length of the Milky Way, drawn by O. Jahnke according to photographs by S. I. Bailey, at Harvard. 


means “that which butts,” and at one 
time it was also.considered to be part 
of Auriga, which explains why that con- 
stellation has no star now known as 
Gamma Aurigae. Auriga, the Chariot- 
eer, forms a bright pentagon in the sky 
(including Nath), with Capella its 
brightest star. At the apex of the tri- 
angle of stars to the south of Capella 
is Epsilon Aurigae, an eclipsing double 
star which has an invisible companion 
some 3,000 times greater in diameter 
than our sun. The surface temperature of 
this “ghost star” is so low that its light 
is emitted principally in the infrared 
region of the spectrum. Once every 27 
years it causes an eclipse and temporary 
fading in light of its visible primary. 
Eclipses of Epsilon Aurigae are impor- 
tant events for astronomers seeking to 
learn more of the nature of this almost 
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unbelievably large and_ invisible star. 

Returning to Orion’s belt, if you fol- 
low its line of stars eastward and south- 
ward you will come to Sirius, the Dog 
Star, brightest star in the sky. It is 
one of our nearest stellar neighbors, a 
mere 8.8 light-years away. More than 
a hundred years ago it was suspected 
by Bessel of being double, but its 8th- 
magnitude companion was not seen in 
a telescope until 1862. The density of 
this companion star is so great that it 
some of the material of which it is 
made were brought to the surface of 
the earth it would weight 1,500 tons 
to the cubic foot! A lump the size of 
a tennis ball would weigh seven tons. 

Sirius is in the constellation of Canis 
Major, the Larger Dog. Canis Minor, 
the Smaller Dog, with its brightest star 
Procyon, just north of Sirius, is the 


Gemini, the Twins, 
as the constellation 
is depicted in Bayer’s 
atlas, published in 
the year 1603. 


second of the two hunting dogs that 
follow Orion across the sky. 

From Sirius it is easy to let the eyes 
tred that gauze-like path, the Milky 
Way, running northwest through Gem- 
ini, the Heavenly Twins (Castor and 
Pollux), Auriga, and on to Perseus and 
Cassiopeia. ‘The last of these groups 
is marked by the familiar W, represent- 
ing the Lady in the Chair. Perseus is 
not too conspicuous a configuration, but 
is located between the Pleiades and 
Cassiopeia. 

Perseus was the hero who, according 
to legend, slew the Medusa and car- 
ried her head back dangling trom his 
belt. ‘he star representing the eye of 
the Medusa was called by the Arabs 
Ra's al Ghul, the Demon’s Head. ‘This 
star is the earliest known eclipsing 
double star, and probably the name re- 
fers to the star’s periodically changing 
brightness. Ordinarily, Algol is of 
magnitude 2.3, but it drops to 3.5 every 
two days, 20 hours, and 49 minutes. 

Gemini is represented by two paral- 
lel rows of stars, and the bright stars 
Castor and Pollux. ‘Iwo of the prin- 
cipal planets were discovered in Gemini, 
Uranus in 1781 and Pluto in 1930. 
With small optical aid, double stars, 
triple stars, clusters, and the like can be 
found in this region. 

East of Gemini is Cancer, the Crab, 
conspicuous by its lack of bright stars. 
However, it is easily located on moon- 
less nights by a hazy spot called Prae- 
sepe, the Manger. ‘This beautiful 
cluster of stars is more popularly known 
as the Beehive. 

Only a few of the many constella- 
tions visible in the evening at this time 
ot the year have been mentioned. Others 
which go to complete the sky picture 
can be located after their positions have 
been ascertained from a sky map. Once 
the configurations are fixed in your 
mind’s eye, you will recognize them 
wherever or whenever you see them. 
Make a date with them for 1948; 
they'll be there at the same time and in 
the same places on the same date. It’s 
fun to welcome old friends season after 
season. Don't forget your 1947 reso- 
lution—look up! 
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A reconstruction of Stjerneborg, by Charles Christensen. 


THE ASTRONOMY 
OF TYCHO BRAHE 


By C. M. HuFrFrer 


Washburn Observatory, University of Wisconsin 


PART II 


A GREAT CHANGE in the 
atfairs of the Brahe family oc- 
curred in 1576. ‘Tycho had spent 
about a year in residence in various 
parts of Europe. Near the end of 1575 
he returned home, apparently with the 
intention of leaving Denmark and set- 
tling permanently in Switzerland. But 
because of the influence of certain 
friends with King Frederick, the king 
offered Tycho his choice of several 
castles for a residence. But Tycho re- 
fused, until finally the island of Hveen, 
off the coast of Denmark, was offered 
along with the promise of funds suf- 
ficient to build a house and an observa- 
tory there. After consultation with his 
friends, ‘Tycho accepted the offer and 
was granted “five hundred good old 
daler” annually. To this grant the 
king later added others, including the 
revenue from an estate in Norway. 

Hveen is about 2,000 acres in extent. 
It is irregular in shape, roughly tri- 
angular, the longest dimension being 
about three miles. The site of the new 
residence-observatory, called Uraniborg, 
was near the center of the island and 
about 160 feet above sea level. Con- 
struction was started early in August, 
1576, and Tycho began observations ir 
December, although the house probably 
was not finished until 1580. 

Uraniborg was placed inside a square 
enclosure 248 feet on a side, with the 
corners oriented to the four points of 
the compass. The walls of this enclo- 
sure were of massive masonry 18 feet 
high. Inside were orchards and _ gar- 
dens, with small buildings for the ser- 


vants (includ: prison). “he build- 
ing which was the observatory and resi- 
dence of the astronomer’s family was 
located at the center. 

This main building gave the impres- 
sion of a medieval castle with an astro- 
nomical touch. ‘The style was Gothic 
Renaissance, with spires and gables in 
good taste; while inside, the decorations 
—pictures, inscriptions, and ornaments 
had astronomical or scientific themes. 
Apparently observational astronomy 
was predominant, with living quarters 
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secondary in importance. ‘The observ- 
ing rooms had conical roofs made of 
triangular boards which could be re- 
moved to permit a view of the whole 
sky. And the entire building was 
capped with an octagonal pavilion in 
the nature of an observing gallery where 
the astronomer could make time obser- 
vations, and also note the direction of 
the wind and the state of the sky. This 
pavilion had a weather vane on top — 
the winged horse, Pegasus—which was 
62 feet above the ground. 

The first floor of the house prope: 
was used for a family sitting room and 
for guest rooms, except one room, with 
a mural quadrant on the west wall. 
which was probably used as a study. 
The family bedrooms were on the sec- 
ond floor, and on the third floor were 
eight small rooms for students and ob- 
servers. ‘he south tower had a chemi- 
cal laboratory in the basement, a library 
containing the great star globe on the 
main floor, and above that a large ob- 
serving room with an armillary sphere. 
The north observing room, which also 
contained an armillary sphere, was 
above the kitchen in the tower on the 
north side of the building. 

To supplement the observing rooms 
in Uraniborg, and in order that simul- 
taneous, independent observations could 
be made, Tycho in 1584 built another 
building to serve as an observatory. 
This observatory, named Stjerneborg, 
was about 100 feet outside the enclosure 
of Uraniborg. It consisted of five ob- 
serving rooms and a study-room and 
was built with only the roofs above 
ground. 


In these two observatories, “Tycho 


sb 


An ~arly map of Hveen, showing the location of Uraniborg on the island. 
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The large mural quadrant in Uraniborg, 
from an old engraving. 


had several types of instruments. There 
were, of course, the mural quadrants 
and the more flexible sextants. ‘The 
armillary spheres consisted of fixed, 
graduated circles oriented to the equa- 
tor and to the meridian. <A graduated, 
movable declination circle was equipped 
with sights for determining declination 
directly. The right ascension might be 
found provided accurate time could be 
kept. But clocks of the period were 
not perfect and the right ascensions 
seem to have been determined from 
standard stars. Of course, all the stars 
were also observed with the mural 
quadrants which were fixed in the me- 
ridian. Some of the armillary spheres 


In the excellent book “Uraniborg og Stjaerneborg,” by Beckett and Christensen (1921), appears 
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were almost certainly oriented to the 
ecliptic for determining celestial lati- 
tude and longitude. The instruments 
were, of course, without optical aid, since 
they all preceded the invention of the 
telescope. ‘Tthey were nearly all made 
in ‘T'ycho’s shops. 

The study was furnished simply with 
a long table and some clocks. Here 
was kept an eight-foot semicircle of 
brass, which was taken outside and 
placed on a stand when it was to be 
used. On the ceiling was a representa- 
tion of Tycho’s “system of the world” 
and on the walls were portraits of eight 
astronomers, including ‘Tycho himself 
and ‘lychonides, a hoped-for astrono- 
mer descendant of ‘“lycho—a_ hope 
which never materialized. 

Tycho’s system of the structure of 
the universe does not need much ex- 
planation, since it is well known. The 
earth is stationary in the center with 
the moon and sun revolving in circles 
around it—the system thus retaining 
some of the Ptolemaic principles. But 
the planets revolve around the sun, in- 
stead of around the earth. ‘Tycho knew 
about the heliocentric system of Coper- 
nicus, but because he could not detect 
any parallax for the stars he assumed 
that the earth was fixed and did not 
move around the sun as center. 









section of the main Uraniborg building. 





During the two decades of observ- 
ing at Uraniborg, observed star posi- 
tions were plotted on the great globe, 
which was finished after about 25 years 
of work. ‘Their positions were pub- 
lished, 777 in his book Astronomiae in- 
stauratae Progymnasmatum, and also in 
a catalogue of 1,000 stars. 

In spite of Tycho’s difficult and over- 
bearing personality, which led to prob- 
lems with the peasants and workmen 
on Hveen, the protection of the king 
continued until his death in 1588, 12 
years after the founding of Uraniborg. 
In return for the feudal income of the 
island and other grants from Frederick, 
Tycho rendered certain services. He 
cast horoscopes and made predictions 
about the lives of the royal children, 
and apparently furnished the king with 
an almanac each year. It is quite evi- 
dent in these astrological predictions 
that Tycho’s heart was not in his work 
and that, especially in his later years, 
he had lost almost all his belief in 
astrology, serving the king only because 
he was commanded to do so, and re- 
fusing to grant other requests for pre- 
dictions of events to come. 

After the king’s death in 1588, 
Tycho continued to enjoy the patronage 
of the new government. But life was 
becoming more difficult. His work was 
making him famous, but his disposition 
was arousing the animosity of the people 
who worked for him. So, after Prince 
Christian ascended the throne on reach- 
ing the age of 20 in 1596, Tycho’s in- 
come was cut off. Tycho soon saw that 
he would not be able to continue at 
Uraniborg, and early in 1597 packed up 
his instruments and his books and with 
his family moved to a house previously 
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Ameng the models of Brahe instruments made by L. C. Eichner are these two armillary spheres. 
Ty<ho’s northern observing room; the right one was in the southern observing room. American Museum photographs. 


prepared in Copenhagen. ‘They stayed 
there only a few months. ‘Then ‘Tycho 
left Denmark forever, taking with him 
all his instruments, his printing press, 
and his chemical apparatus, and ac- 
companied by about 20 persons — his 
family and a few students and servants. 

From summer, 1597, to spring, 1599, 
the Brahe family moved from one place 
to another in Germany, until “Tycho 
finally went to Prague to enter the serv- 
ice of Rudolph the Second, the emperor 
of Germany, who was more interested 
in science and the arts than he was in 
government. ‘The emperor gave Tycho 
the use of a large estate some 20 miles 
from Prague, where the construction of 
an observatory was begun, to house the 
instruments which had been brought 
from Hveen. Finally all 28  instru- 
ments were assembled. But because oi 
difficulties in collecting the money ap- 
propriated by the emperor to run the 
establishment, Tycho left the estate and 
moved to Prague, and the instruments 
were moved again to a villa belonging 
to the emperor. 

During these difficult years, “Tycho 
was in correspondence with a young 
mathematician named Johannes Kepler. 
Kepler finally was received by the mas- 
ter as an assistant. Among other hopes, 
Kepler had expected to be given Ty- 
cho’s observations of the planets. But 
Tycho guarded this long series of ob- 


servations with considerable jealousy, 
and only gave Kepler a minor part in 
the planetary theories he was working 
on. ‘Thus, Kepler became dissatisfied 
and left the observatory. 

Kepler was very poor, even dependent 
on the small salary he was supposed to 
receive from ‘Tycho. After some dif- 
ficulty about the salary, Kepler again 
went to live at T'ycho’s house. He was 
also well received by the emperor and 
was given the post of Imperial mathe- 
matician, on condition that he help 
Tycho in the preparation of the new 
planetary tables, a fortunate circum- 
stance, because in that way Kepler ob- 
tained possession of the data which he 
had long hoped for, which led the way 
to the discovery of his famous laws. 

By the middle of 1601 Tycho was in 
such bad health that although he was 
only 54 years old, Kepler remarked, 
“the feebleness of old age was upon 
him.” About the middle of October, 
while a guest at a dinner, he was taken 
ill. After about two weeks of suffer- 
ing, the end came on October 24, 1601. 

‘Tycho is almost certainly best known 
for his planetary observations, which 
were used after his death for the theo- 
ries of planetary motion worked out by 
Kepler. But his observations of the sun 
and moon, continued over a lifetime of 
observing, gave more accurate data re- 
garding the sun’s motion than had been 
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known before, and led to the discovery 
of new inequalities in the motion of the 
It is strange that ‘Tycho still 
used Copernicus’ parallax of the sun in- 
stead of using a parallax determined 
from his own observations. He had al- 
ready corrected the tables of refraction 


moon. 


and correctiy interpreted refraction as 
being caused by the earth’s atmosphere. 

We have already mentioned his tables 
of the positions of 1,000 stars, and the 
fact that he made his own instruments 
with accuracy unsurpassed before the 
invention of the telescope. His obser- 
vations of comets proved that they are 
more distant than the moon, and settled 
forever the arguments that comets are 
part of the earth’s atmosphere. He had 
observed the aurorae and thought them 
to be “‘sulphurous exhalations ignited in 
the air, and not clouds illuminated by 
the sun, as the latter was too far below 
the horizon in winter.” 

Tycho’s observations stand ahead ot 
those by Hipparchus for accuracy. His 
theory of the structure of the universe 
ranks with that of Ptolemy, but was 
inferior to the Copernican system. It is 
unfortunate that he did not live another 
10 years to share Galileo’s knowledge 
of astronomy as improved by telescopic 
observations. But the brilliance of ‘Ty- 
cho’s methods of observing without op- 
tical assistance places him equal to the 
most famous astronomers of all time. 
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HE SUDDEN INFLUX of ob- 
servatories from the north into the 
Southern Hemisphere during the 

past few decades has made us almost 

forget that there are many justly famous 
observatories there which have rendered 
yeoman service to astronomy for years 
and are, in fact, much older than many 

of our northern institutions. Such a 

one is the Cordoba Observatory, which 

celebrated the 75th anniversary of its 

founding in September of 1946. 

Dr. Roscoe Sanford, of Mount Wil- 
son Observatory, and the writer were 
the two astronomers from North Ameri- 
ca who had the good fortune to be in- 
vited to participate in the ceremonies as 
guests of the Argentine government. 
This report of some of the events at 
Cordoba in September is necessarily brief. 

Cordeba was founded in 1871, with 
B. A. Gould as its first director. He 
immediately began epoch-making work 
in mapping the southern skies, and his 
successor, Juan Thome, carried on the 
project. Both these men came to Argen- 
tina from North America. Cordoba pub- 
lications are too familiar and too indis- 
pensable to all astronomers to need to 
be recalled in detail here. 

The third director was C. D. Perrine, 
who migrated from Lick Observatory, 
and it was a genuine pleasure indeed to 
see him again at the meeting and to hear 
him read a paper on the errors and 
regulation of clocks and watches. 

When the change in the character of 
astronomy came, Cordoba changed too, 
and did its share in the southern zones 
of the Astronomische Gesellschaft cata- 
logues and of the astrographic catalogues, 
being one of the few southern observa- 
tories nearly to complete both these as- 
signments. When astrophysics developed, 
Perrine planned for a 60-inch reflector, 
which as director he did not see com- 
pleted; nor was it finished under his 
successor. But the telescope was finally 





This Schmidt camera is operated at the 
Cordoba station of the observatory. 
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The group of scientists gathered to celebrate the diamond jubilee of Cordoba 
Observatory. Dr. Gaviola, director of the observatory, is fourth from the right 
in the front row. 


The Cordoba Anniversary 


By W. J. Luyren, University of Minnesota 


put into operation in 1942 under the 
present director, Enrique Gaviola, who 
described the instrument in Sky and 
Telescope, March, 1942. 

And a fine instrument it is. It is lo- 
cated some 50 kilometers southwest of 
the city of Cordoba, at Bosque Alegre, 
which means “pleasant woods,” although 
now there are no woods there and, when 
the cold south wind howls, it is far from 
pleasant according to the observers. In 
ease of handling, ingenuity of devices and 
gadgets that make the observer’s life 
pleasant, it has few equals, and the new 
spectrograph with a grating and a camera 
of the Schmidt type is an optical gem, 
designed by Dr. Gaviola. His optical 
genius and the able collaboration of Dr. 
Ricardo Platzeck are apparent in the 
entire layout of the observatory and 
shops, in old and new instruments in- 
cluding a new Schmidt telescope, exceed- 
ingly light and easy to handle. 

Beyond these things, it was evident 
from the meetings that Dr. Gaviola is 
the spark plug behind most of the physi- 
cal science in Argentina, the organizer of 
the Argentine Physical Association, and 
the one who is slowly but effectively 
convincing the government that science 
should occupy an important place in 
modern life. His appreciation of the in- 
ternational aspect of astronomy has been 
especially demonstrated to the writer, 
who has had the good fortune to partici- 
pate in a co-operative observing program 
with the Cordoba Observatory for nearly 
six years now, and this alone has made 
it possible to complete the white dwarf 
survey of the southern hemisphere of the 


sky. Several interesting new white 
dwarfs have been announced by Martin 
Dartayet, of Cordoba, and the writer, 
found on plates taken with the astro- 
graphic telescope at Cordoba or the 
60-inch at Bosque Alegre. 

In addition to all this, the astrophysics 
division of the observatory is represented 
by Dr. Guido Beck and Dr. Platzeck, 
and minor planets and comets are ob- 
served and their orbits computed by Dr. 
Jorge Bobone. 

After commemorative exercises on the 
evening of September 19th, at which 
Dr. Gaviola summarized theories of 
stellar and planetary evolution, stellar 
constitution, and the source of stellar 
energy, the scientific sessions began the 
next morning. This constituted the 
eighth meeting of the Argentine Physi- 
cal Association. Most astronomical pa- 
pers were dealt with that day. ‘These 
included a detailed discussion of the 
spectrum of T Coronae Borealis by Dr. 
Sanford; progress reports by the direc- 
tors of the Montevideo and Santiago 
observatories; a demonstration of the 
new Cordoba Schmidt; a paper by Dr. 
Jorge Sahade on eclipsing variables; a 
paper by Dr. Bobone on the definitive 
orbit of Halley’s comet on its latest re- 
turn; a paper by Dr. H. Wilkens, of 
La Plata Observatory, on galactic ab- 
sorption. 

To me one of the most interesting 
papers was by Landi Dessy, of La Plata, 
on the binary star p Eridani — the fa- 
mous anomaly with components too mas- 
sive for their luminosities, and too faint 

(Continued on page 25) 
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Amateur Astronomers 


THIS MONTH’S MEETINGS 


Boston: The speaker at the meeting 
of the Bond Astronomical Club at Har- 
vard Observatory on Thursday, Jan- 
uary 2nd, at 8:15 p.m., will be Father 
Michael Ahern, S.J., Weston College. 

Chicago: On Tuesday, January 14th, 
the Burnham Astronomical Society will 
meet at 8:00 p.m. at the Chicago Acad- 
emy of Sciences Auditorium. There will 
be a short talk on “Watchers of the Sky 
in 1947,” by J. M. Showalter. The main 
portion of the program will be on the 
subject, “Making My Own Telescope,” 
to which five individuals will contribute. 

Cleveland: “Astronomy in Europe 
During the War’ will be discussed by 
Dr. G. B. van Albada, of the Warner 
and Swasey Observatory, at the January 
10th meeting of the Cleveland Astro- 
nomical Society, 8 o’clock. 

Detroit: The Detroit Astronomical 
Society will hold its annual business 
meeting with election of officers on Jan- 
uary 12th, Sunday, at 3:00 p.m., Wayne 
University. Astronomical films will be 
shown by members, as well as slides of 
Cranbrook and the McMath-Hulbert 
Observatory. There will be informal 
dinner at the close of the mecting. 

Geneva: A regular meeting of the 
Fox Valley Astronomical Society will be 
held on January 21st at 8 o'clock in the 
Geneva City Hall. A symposium, “Hob- 
nobbing with the Third Planet,” will 
be led by Professor Clarence Smith, of 
Aurora College. “Jupiter and its Satel- 
lites” will be discussed by the Rev. Frank 
Hancock. 

Indianapolis: “Out into Space” is the 
subject of the talk by Paul Richey at 
the meeting of the Indiana Astronomical 
Society on January 5th, 2:15 p.m. at 
Odeon Hall. 

Madison: The Madison Astronomi- 
cal Society will meet at Washburn Ob- 
servatory on January 9th at 8 o'clock. 
Two members will give talks — “First- 
magnitude Stars,” by Dr. J. H. Giesel- 
man, and “White Dwarfs,” by Frank 
Clark. 

Neu York: Dr. Clyde Fisher, hon- 
orary curator of the Hayden Plane- 
tarium, will speak on “Our Mysterious 
Moon,” before the Amateur Astronomers 
Association on January 8th. The meet- 
ing is at 8:00 p.m. in the lecture hall of 
the Roosevelt Memorial, American Mu- 
seum of Natural History. 

The Junior Astronomy Club, meeting 
on January 24th at 8:00 p.m. at the 
Roosevelt Memorial, will hear Dr. Peter 
van de Kamp, of Sproul Observatory, 
lecture on “The Milky Way.” 

Philadelphia: Dr. Louis C. Green, 
of Haverford College, will address the 
Rittenhouse Astronomical Society on 
“The Light of the Sun,” on Friday, 


January 10th, at 8:00 p.m., in the 
Morgan Physical Library of the Uni- 
versity of Pennsylvania. 

Pittsburgh: John E. Roblee, of the 
Westinghouse Electric Corporation, will 
speak on “Atomic Power” at the meet- 
ing of the Amateur Astronomers Asso- 
ciation on January 10th, at the Buhl 
Planetarium at 8 o’clock. This talk was 
scheduled for last September, but was 
cancelled at that time because of the 
Pittsburgh power strike. 

Washington, D. C.: Dr. B. W. Sit- 
terly, of the Nautical Almanac Office 
of the U. S. Naval Observatory, will 
speak at the monthly meeting of the 
National Capital Astronomers on Sat- 
urday, January 6th, in the Commerce 
Department Auditorium. His subject 
will be “The Demon Stars.” 


CENTRAL HIGH SCHOOL 
DEDICATES PLANETARIUM 


Continuing the interest which Phila- 
delphia’s Central High School has 
shown in astronomy during the past 
century, the first public school plane- 
tarium in the United States was for- 
mally dedicated on December 11th, 
as a memorial to the late Franklin 
Spencer Edmonds, one of the school’s 
illustrious alumni. 

Several hundred guests attended the 
dedication exercises, which were fol- 
lowed by an inspection of the plane- 
tarium equipment. A. C. Schock, 
head of the mathematics department, 
past president of the Rittenhouse Astro- 
nomical Society, and formerly a_lec- 
turer in the Fels Planetarium, demon- 
strated the star projector and other 
equipment. He is now head of the 
Edmonds Planetarium. 

The planetarium equipment was sup- 
plied by the Peerless Planetarium 
Company, Ltd., of Toronto. It in- 
cludes a star projector which shows all 
stars down to the 4th magnitude, the 
Milky Way, and conspicuous nebulae 
and clusters. Planet projectors can be 
set for any desired date; the moon pro- 
jector includes a device to show the 
phases; and the sun projector includes 
an eclipse mechanism. 

In addition to producing daily mo- 
tion of the celestial sphere, the pro- 
jector can be rotated on a_ horizontal 
axis to show the appearance and motion 
of the skies as seen from any place from 
pole to pole. Auxiliary projectors show 
meridian and equator, and hour and 
declination circles. Other equipment 
includes demonstration devices to ex- 
plain seasonal changes, eclipses, transits, 
retrograde motion, and the phases of 
the moon. 

The dome at the Edmonds Plane- 
tarium seats between 50 and 60 people. 











Planetarium Notes 
ADLER PLANETARIUM 


900 E. Achsah Bond Drive, Chicago 5, Ill., 
Wabash 1428 


Scuepu.e: Mondays through Saturdays, 1] a.m. 
and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 
SrarF: Director, Wagner Schlesinger. Other 
lecturer: Harry S. Everett. 


Januury: THE STARS OF WINTER. The an- 
cient figures are shown as the principal con- 
stellations and stars are pointed out; and 
many of their myths and legends are presented. 


February: EXPLORING THE UNIVERSE. 


BUHL PLANETARIUM 


Federal and West Ohio Sts., Pittsburgh 12, Pa., 
Fairfax 4300 


ScHEDULE: Mondays through Saturdays, 3 and 
8:30 p.m.; Sundays and holidays, 3, 4, and 
8:30 p.m. 

StaFF: Director, Arthur L. Draper. Other lec- 
turers: Nicholas E. Wagman, J. Frederick 
Kunze. 


January: UNDER WINTER STARS. Simple 
methods are shown for locating the winter con- 
stellations and, with the ancient star pictures 
appearing in the heavens, visitors hear some 

of the sky legends of long ago. 


FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Rittenhouse 3050 


ScHEDULE: 3 and 8:30 p.m. daily; also 4 p.m. 
on Saturdays, Sundays, and holidays. 11 a.m. 
Saturdays, Children’s Hour (adults admitted). 
Starr: Director, Roy K. Marshall. Other lec- 
turers: I. M. Levitt. William L. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 


January: LEARNING THE STARS. The 
bright winter stars afford a good opportunity 
to begin to learn the sky. The traditional fig- 
ures will be projected on the sky, grouping the 
stars into constellations. 


February: TO THE SOUTH POLE. 


GRIFFITH PLANETARIUM 


P. O. Box 9866, Los Feliz Station, Los Angeles 27, 
Cal., Olympia 1191 


ScHepuLE: Wednesday and Thursday at 8:30 
p.m. Friday, Saturday, and Sunday at 3 and 
8:30 p.m. Extra show on Sunday at 4:15 p.m. 
Starr: Director, Dinsmore Alter. Other lec- 
turers: C. H. Cleminshaw, George W. Bunton. 


January: A PREVIEW OF THE 1947 SKY. 
An outline of the interesting events which will 
be seen in the sky in 1947 is presented this 
month. 


February: A JOURNEY THRU TIME. 


HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 


ScnepuLe: Mondays through Fridays, 2, 3:30, 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 5, 
and 8:30 p.m.; Sundays and holidays, 2, 3. 4, 
5, and 8:30 p.m. 

Starr: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Robert R. Coles, Catharine E. Barry. 
Shirley I. Gale. Edward H. Preston. 


January: WINTER CONSTELLATIONS, In 
this lecture we explore some of the most strik- 
ingly beautiful constellations and learn the. 
secrets of such stars as Betelgeuse, Sirius, and 
Aldebaran. 


February: OUTPOSTS OF THE HEAVENS. 
ee 
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The Graphic Time Table of the Heavens 


while still available may be secured without charge directly from 
the Maryland Academy of Sciences, Pratt Library Building, 400 
Cathedral St., Baltimore 1, Md. Blueprints of the original 
drawing before reproduction are available at cost 75¢e each 
40x27 inches. An edition in French for latitude 47° north may 
also be obtained. 

The Graphic Time Table gives the rising and setting times 
of the sun, moon, and bright planets; the beginning of morn- 
ing twilight and the ending of evening twilight; the times 
when certain stars and other objects of interest transit (cross 
the celestial meridian); phases of the moon; the equation of 
time; and other astronomical information. To illustrate by 
an example: The events of the night of January 2-3 may be 
found by following the horizontal line for that date across the 
graph from left to right. The Julian Day number for that 
evening is 2,432,188. The sun sets at 4:46 p.m. standard time; 
evening twilight ends at 6:23 p.m.; Saturn rises at 6:42; the 
Pleiades cross the meridian at 8:56; the Great Nebula in Orion 


STANDARD TIME 


FEBRUARY 


GREATEST 
ELONGATION 


a 


Loe. oe oe | ~ S| xvit 


transits at 10:47. The equation of time curve shows that the 
sun is slow and will not be on the meridian until four minutes 
after 12 o’clock noon, local time, January 3rd. Saturn transits 
at 1:50 a.m.; the moon is three days past first quarter and sets 
at 3:14 a.m.; Jupiter rises at 3:23: and so on. 

The dashes on the sunset and sunrise curves aid interpolation 
on intermediate days. Roman numerals show sidereal <im 
midnight. The phases of the moon are indicated by the 
ventional symbols. Small black circles show moonset for the 
first half of the lunar month, and small open circles show 

ise from full to new moon. Circles on the Jupiter transit 
curve indicate nights on which occultations or eclipses of Jupi- 
ter’s bright moons occur between 7:00 and 11:00 p.m. EST. 
Small squares on planet curves indicate quadrature, and opposi- 
tions are marked by the conventional symbol of two joined 
circles. 


How to Correct for Your Position 


As in all almanacs, times of rising and setting of sun, moon, 
and planets, are absolutely correct for only one point on the 


YEAR 1947 


earth's surface for this chart: latitude 40° N. and longitude 
90° W. The observer may easily correct for his own position. 
Latitude differences have comparatively minor effect and may 
in general be disregarded. 

Correction for difference in longitude depends principally on 
the observer’s distance east or west of his standard time merid- 
ian, which is always at an even multiple of 15°. Some cor- 
rections are tabulated here, in minutes of time: 

Atlanta +3 Denver 0 New Orleans 0 
Baltimore + 6 Detroit +-32 New York 4 
Boston —16 Houston +22 Pittsburgh +-20 
Chicago —10 Indianapolis —16 San Francisco +-10 
Cincinnati +38 LosAngeles — 7 St. Louis + 1 
Cleveland +27 Minneapolis +13 Washington + 8 
All places with plus correction are west of the standard merid- 
ian, and the events will occur later. The usual correction of 
one hour for each standard time zone must also be made to 
the Eastern standard times given for lunar eclipses and Jupi- 
ter’s satellites, and in the Far West slight corrections may be 
made to times of moonrise and moonset. For times of occulta- 
tions and solar eclipses, refer to the “American Ephemeris, 


A.M. SUNRISE 


GREATEST 


ELONGATION 


15 


SKY AND TELESCOPE (No. 63) 




















collection. 
1 to 3 lb. specimens ........ $3.00 per Ib. 
4 to 12 Ib. specimens ........ $2.50 per Ib. 
1 to 2 oz. specimens ............ each $1.25 


Money refunded if not satisfactory. 


Pelletier's Indian Trading Post 


ARIZONA 


METEORITES 
(Canyon Diablo Irons) 
I am disposing of my private 


(Limited amount of these.) 


All specimens sent prepaid. 








Box 237, Williams, Arizona 











Sky Publications 


50c 


Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomic physics. By W. F. G. Swann, 
director of the Bartol Research Foundation. 


- 50c 


The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 
Frank, Harvard University. 


ae a 
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400-Year Calendar. . . .10¢ 


Find any date from 1600 to 2000 in a jiffy; 
in two colors; small size. 


Send Sc postage for each item. 


THE BOOK CORNER 


Hayden Planetarium - New York 24, N. Y. 











ATOMS, PLANETS & STARS 


A DRAWING TO SCALE 
(Size 22” x 48”) 


Dr. Albert Einstein wrote 
as follows: 


Sept. 12, 1946 
Dear Mr. Hogg: 

I was extremely pleased to re- 
ceive your beautiful drawing, which 
gives a vivid representation of our 
solar system. I have hung it on 
the wall of my room and look at it 


often. Sincerely yours, 
A. Einstein 
‘ Sept. 13, 1946 
I find your illustration of the 
planetary system so excellent that 


it should, in my opinion, be printed 
and made accessible to all elemen- 
tary and secondary schools in the 
country. If you will permit, I shall 
try to interest educators in it. 
Sincerely yours, 
A. Einstein 


A Graphic Representation of not only 

the Solar System, but a World of other 

Basic Astronomical Facts regarding the 
Earth and the Stellar Universe. 


A Blueprint from the 
Original Tracing . . . $2.00 
JAMES OLIVER HOGG, JR. 


Member, Burnham Astronomical Society 


11501 Longwood Dr., Chicago 43, II. 
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® BOOKS AND THE SKY 


URANOMETRIA 


Johannes Bayer. Diminished edition by 
Josef Klepesta, Praha, 1938. 8 pages and 
36 figures. $1.50.* 


OHANNES' BAYER published in 

Augsburg, 343 years ago, his well- 
known atlas of the above name, which on 
41 large sheets contained charts and out- 
lines of all northern (and some southern) 
constellations as tradition knew them in 
antiquity and the Middle Ages. During 
the three centuries that have elapsed since 
the publication of Bayer’s work, ancient 
mythology lost much of its usefulness 
but none of its lure; and as far as artistic 
beauty and splendor of drawings are con- 
cerned, Bayer’s presentation has probably 
remained unsurpassed. Few libraries and 
still fewer individuals can, however, boast 
possession of this now excessively rare 
book. We may therefore welcome the 
initiative of Josef Klepesta, a publisher 
and one of the leading amateur astron- 
omers of Czechoslovakia, who has made 
most of Bayer’s drawings accessible to 
the general public. 

As to the scope and reproduction tech- 
nique of this popular edition, we cannot 
do better than to describe it in terms of a 
few sentences translated from its intro- 
duction. “I selected,” writes Klepesta, “36 
most significant constellations from Bay- 
er’s original edition and had them repro- 
duced photographically. The contours, on 
bromo-silver enlargements, of all figures 
and designations were then drawn over 
with India ink by a skillful draftsman. 
The enlargements were subjected to a 
chemical treatment aiming to remove a!) 
traces of deterioration and impurities of 
the 335-year-old originals, so that only 
India-ink drawings remained. The names 
of the constellations and of the individual 
stars were then inserted in modern [in 
Latin] type and the brightest stars were 
connected by alignment lines — a delib- 
erate departure from the original where 
such lines were completely lacking. 
The charts so processed were eventually 
photographed and printed.” 

Quite apart from aesthetic considera- 
tions, Bayer’s atlas contained many a point 
which contemporary astronomers may find 
of interest. Thus, on Table VI of Kle- 
pesta’s edition we find a striking image 
of Nova Cassiopeiae 1572, which Bayer 
depicted as the immensely bright object 
it undoubtedly was in November of that 
year. Bayer knew, of course, nothing 
about the other galactic supernova, Kep- 
ler’s Nova Ophiuchi 1604, which was to 
flare up a few months after the publica- 
tion of his Uranometria. 

Mira Ceti was recorded as a star of 3rd 
magnitude — it is questionable whether 
Bayer was aware of its variability dis- 
covered by Fabricius a few years before. 
P Cygni appeared likewise in those years 
as a $3rd-magnitude star and was so re- 
corded; for according to Kepler and other 
observers, its brightness did not begin to 
fade until around 1619. It may also be of 


*Sky and Telescope will transmit orders for this 
book, for delivery in not less than four weeks un- 
der normal mail conditions. Make check or money 
order payable to Sky Publishing Corporation. 





interest that Bayer is generally credited 
as the first celestial cartographer who 
started denoting the bright stars of each 
constellation by Greek letters in alpha- 
betical order — a convention which has 
survived up to the present. 

Klepesta’s diminished edition of Bayer’s 
Uranometria appeared in Czechoslovakia 
in 1938 but a copy did not reach this coun- 
try till after the war. It was not intended 
to provide a facsimile of Bayer’s entire 
work; but it reproduces strikingly well and 
on a good prewar paper the most impor- 
tant features. The brief text is in Czech, 
but the drawings and Latin names are 
universally understandable. The book 
to be warmly recommended to all for 
whom the ancient celestial pictograph has 
not lost its lure. 
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Harvard College Observatory 
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LUMINOUS 


STARS 


Moon & 4 Planets 


Have your own Planetarium 
on the ceiling of your den, 
bedroom or rumpus roem. 
STARS” shine with outdoor realism 
AFTER turning off the lights 
Gummed and Ready to Put Up 


IW Only #12? 
/ xo Complete with x fb canesil 


“STARS” © 12,200 BLIX STREET 
NORTH HOLLYWOOD CALIF 




















Coming off the press soon! 


Splendors of the Sky 
2nd Edition — Revised 
Compiled by 


Charles and Helen Federer 


36 pages of astronomical photo- 
graphs and pictures, many full-size 
— 9x12. Fine-screen halftones 
printed on heavy coated paper. 
Captions in simple terms. 


As an addition to your own library, 
or for a gift to friends or children, 
Splendors of the Sky cannot be 
equaled at this price. Also, fine for 
teachers with projects in astronomy; 
to cut up for scrapbooks; for science 
survey courses; to give away at 
your observatory; just to enjoy 
looking at. 


Will be sold at all planetariums: 


Adler, 900 E. Achsah Bond Drive, 
Chicago 5, IIl. 

Buhl, Federal and West Ohio, 
Pittsburgh 12, Pa. 

Fels, Franklin Institute, Philadel- 
phia 3, Pa. 

Griffith, P. O. Box 9866, Los Feliz 
Station, Los Angeles 27, Cal. 
Hayden, Planetarium Book Corner, 

New York 24, N. Y. 




















DAVID RITTENHOUSE 


J. Edward Ford. University of Pennsyl- 
vania Press, Philadelphia, 1946. 226 pages. 
$2.50. 
HIS TENTH AND LATEST of the 
Pennsylvania Lives series adds an- 
other interesting chapter to those already 
published — the life of one of the most 
brilliant pre-Revolutionary scientists and 
patriots, David Rittenhouse. The carefully 
compiled material gives a most interesting 
insight into the religious and social con- 
ditions of the colonies. 

With the customary education of today, 
Rittenhouse would be one of the world’s 
leading minds. It is most revealing of 
the character of his genius that with only 
very little formal education he was to 
master the elements of Newton’s Principia 
and to be its ablest champion in the col- 
onies, a man whose talents were admired 
by Franklin and whose astronomical com- 
putations gained him world recognition. 
It is unfortunate that his physical weak- 
ness, gastric ulcers, was not then under- 
stood by medicine, for his sufferings 
greatly handicapped his social and scien- 
tific life. 

However, had it not been for Ritten- 
house's weak constitution, his father might 
have more strongly urged him to become 
a farmer. As it was, at the age of 17, 
Rittenhouse, with his father’s help and 
permission, built himself a workshop and 
started his famous line of clocks and sci- 
entific instruments. Perhaps the most fa- 
mous of his instruments is the orrery, ad- 
mired today by all instrument makers for 
its mechanical and mathematical accuracy. 

Although we have no position in this 
country comparable with England’s As- 
tronomer Royal, several times Rittenhouse 
was proposed, by petition in the Assembly, 
to be appointed to an office of public as- 
tronomer for the province. War clouds 
gathered faster than the lawmakers could 
decide on the issue, and it never became 
a fact. 

Throughout his life Rittenhouse’s in- 
terests were amazingly broad. He was 
at various times a clockmaker, provincial 
surveyor, astronomer, and mathematician. 
He showed active interest in meteorology, 
optics, magnetism, and the principles in- 
volved in steamboats. Among other offices, 
he served as state treasurer, director of 
the first U. S. mint, and as an instructor 
at the College of Philadelphia. This book, 
the first full biography of David Ritten- 
house in a hundred years, pays tribute to 
one of America’s outstanding citizens, and 
records a fascinating and inspiring life 
story. ROBERT E. COX 





NEW BOOKS RECEIVED 


THe Soochow AstronomicaL Cuart, W. Carl 
Rujus and Hsing-Chih Tien, 1945, "Univ. of 
Michigan Press. Two plates & 24 pages. $2.50. 


A discussion of a star chart made in 1193 
A.D. as part of material prepared for the in- 
struction of a future emperor of China. 


SrarcraFtT, William H. Barton, Jr., and Joseph 
Maron Joseph, Second Revised Edition, 1946, 
Whittlesey House. 250 pages. $2.75. 

Another edition of this book designed for 
persons of all ages interested in astronomy, 
te lescope making, constellation study, and spe- 
cial activities. 


In Focus 


HIS MONTH’S BACK COVER 

picture is the first in the series of 
nine which will portray the last-quarter 
moon. Compare this with Plate IV, which 
appeared in May, 1946. There is consider- 
able overlap along the terminator, but it 
is of interest to note how the features 
change in appearance when the illumina- 
tion is from the other side. 

Below are short descriptions of some of 
the formations of particular interest, either 
physically or biographically. All named 
features in this part of the moon are in- 
dicated on the key chart, but all are not 
described. Spellings follow the Interna- 
tional Astronomical Union’s Named Lunar 
Formations, by Blagg and Mueller, and 
biographical information is from the Brit- 
ish Astronomical Association publication, 


Who’s Who in the Moon. 


Ball. A crater about 25 miles across, 
with a central mountain. William Ball was 
a 17th-century amateur astronomer, who 
made careful observations of Saturn, and 
was one of the founders of the Royal So- 
ciety. 

Birt. A crater on Mare Nubium. A 
cleft runs outside its eastern wall. 


Blancanus. Giuseppe Biancani was the 
author of Sphaera Mundi, and a teacher 
of Riccioli. On the moon, this is a walled 
plain near the southern limb, with its floor 
about 12,000 feet below the surrounding 
mountains. Do not confuse this with 
Blanchinus, which also appears on this 
month’s map, or Bianchini, a small ringed 
formation near Sinus Iridum. 


Clavius. The largest walled plain on the 
moon, whose diameter is given by Good- 
acre as 150 miles. Many craters are inside 
the main formation. 

Heinsius. A walled formation with an 
interior crater, and two large craters right 
in its southeastern wall. 

Hell. Twenty miles across, with high 
walls, and quite conspicuous, named for 
Maximilian Hell, director of Vienna Ob- 
servatory in the late 18th century. He ob- 
served the 1769 transit of Venus in Lap- 
land, and studied terrestrial magnetism 
there the preceding winter. 

Hesiodus. This ringed formation is just 
to the east of Pitatus, and has in its floor 
a small and distinct crater. A long valley 
runs eastward from Hesiodus. The name 
is after the early Greek poet, Hesiod. 

Lexell. A ringed plain with much detail. 
Goodacre points out that its walls are 
much reduced by erosion, particularly on 
the north side. Named for the discoverer 
of Lexell’s comet. Lexell was in England 
at the time Herschel discovered Uranus, 
and was the first to prove that the object 
was a planet beyond Saturn, and not a 
comet. 

Longomontanus. A self-educated Dan- 
ish peasant, who took a Latin name, be- 
came Tycho’s assistant at Hveen and 
Prague, and later returned to Copenhagen 
as a professor of mathematics. On the 
moon this is a walled plain nearly 100 
miles in diameter, with a central peak, and 
a large group of craters inside its north- 
east wall. 

Mare Nubium. Part of the Sea of 
Clouds appears on this month’s cover. 
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Nasireddin. Named for the Persian as- 
tronomer, Nasir-al-Din (1201-1274), who 
received patronage from the grandson of 
Genghis Khan. At his specially built ob- 
servatory, he and his assistants wrote on 
astronomy and geometry and translated 
Greek works, developed trigonometry, and 
determined the value of precession as 51 
seconds of arc. 

Nicollet. A crater a little over 10 miles 
across, on Mare Nubium. Nicollet worked 
at the Paris Observatory, chiefly in lunar 
study. Who’s Who in the Moon gives his 
name as possible author of the famous 
moon hoax story about 100 years ago, 
also credited to Richard Adams Locke. 

Orontius. A large ringed plain, with 
interesting detail in and around it. A 
French mathematician of the 16th century, 
Orontius Finaeus was a professor in the 
college which developed into the College 
de France. He designed an orrery, and 
wrote on optics, cosmography, astrolabes, 
and methods of determining longitude 
from lunar observations. 

Pitatus. A large ringed plain with a 
smooth floor, a low mountain in its center, 
and a pass through its walls into Hesiodus. 


Regiomontanus. A large walled plain, 
irregularly shaped, named for a 15th-cen- 
tury astronomer and mathematician, pupil 
of Purbach and teacher of Walter, between 
whose namesakes he is situated on the 
moon. Regiomontanus was founder of the 
first modern observatory in Europe, at 
Nuremberg. Observations made by him 
and carried on by his pupil were of great 
aid to Tycho. 

Sasserides. Gellio Sasceride spent six 
years at Uraniborg as a pupil and assis- 
tant. He later became a professor of medi- 
cine at Copenhagen. On the moon, he and 
Longomontanus, another pupil of the fa- 
mous master, are near Tycho. 

Straight Wall. This unique formation 
is a fault, about 60 miles long, and with 
walls about 500 feet high. On the waxing 
moon, it is seen by its shadow. 

Tycho. This famous crater is over 50 
miles across, and has a central mountain. 
Its walls are about 12,000 feet high. The 
rays which radiate so conspicuously from 
Tycho at full moon are barely visible and 
only to the east under this illumination. 
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AN OCCULTATION OF JUPITER 


ARLY RISERS will be rewarded on 

the morning of January 16th, a Thurs- 
day, by an occultation of Jupiter which is 
scheduled to be seen all over the United 
States and lower Canada. From the pre- 
dicted data for the eight standard stations, 
we have plotted on a disk representing the 
moon the position angles of immersion 
and emersion for each station (that for 
Vancouver immersion is estimated). The 
apparent path of Jupiter behind the moon 
is shown, as is also the position angle 
(13°) of the moon’s axis. 

It will be daylight along the Atlantic 
Coast when immersion takes place, but 
a telescope should easily enable one to 
observe Jupiter pass behind the moon and 
reappear about an hour later. For observ- 
ers in the northeast, emersion will occur 
not far from the terminator, which will 
have a position angle of about 15°; for 
station B, only 18° of the moon’s limb will 
separate Jupiter and the terminator. 


Farther west, where the whole occulta- 
tion will occur in darkness, Jupiter's sat- 
ellites add considerable interest to the 
show. By a peculiar coincidence, the time 
of immersion at stations Gand H (Calgary 
and California), 11:57, is the same as that 
given in the American Ephemeris for the 
reappearance of Satellite II from occulta- 
tion by the planet, its eclipse having begun 
at 7:13.3 GCT that morning. Therefore, 
an observer exactly at station H could 
watch to see whether or not the satellite 
became visible just before the moon cov- 
ered it. All observers along the West 
Coast may find it interesting to look for 
this telescopic phenomenon, 

Those without telescopes can enjoy the 
occultation also, and it is suggested that 
attempts be made to see Jupiter by day- 
light after its reappearance, the moon serv- 
ing as a guide to the planet. Here is also 
an opportunity for amateurs with tele- 
scopic cameras to try to photograph the 





THE MOON AND PLANETS IN THE EVENING AND MORNING SKIES 





In mid-northern latitudes, the sky appears as at the right at 7:30 a.m. local time 
on the 7th of the month, and at 6:30 a.m. on the 23rd. At the left is the sky 
for 5:30 p.m. on the 7th and 4:30 p.m. on the 23rd. The moon is shown for cer- 
tain dates by symbols which give roughly its phase. Each planet has a special 
symbol, and is located for the middle of the month, unless otherwise marked 
The sun is not shown, although at times it may be above the indicated horizon. 
Only the brightest stars are included, and the more conspicuous constellations. 


Mercury cannot easily be seen, except 
perhaps shortly before sunrise the first 
few days of the month. 

Venus, brilliant object in the morning 
sky, rises three hours before the sun. At 
magnitude —4.3 on the Ist, decreasing to 

4.0 at elongation on the 28th, it can 
easily be followed with the unaided eye 
into the daytime sky. 

Errt 

lars is too near the sun for observation; 
it is in coniunction with the sun on the 6th. 


reaches perihelion on the 4th. 


Jupiter is in central Libra, slowly mov- 
ing eastward. It is at magnitude —1.4. 
An occultation on the 16th will be widely 
observed across the United States — see 
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the occultations column for more details. 


Saturn is at opposition on January 26th, 
rising about sunset and setting near sun- 
rise. Its magnitude is just zero. In a tele- 
scope the southern edge of the rings is 
visible at an angle of 19°. 

Uranus can be found in Taurus with 
opera glasses. Early in the month it will 
be 1° north of 108 Tauri, which can be 
found with the aid of a star atlas. The 
magnitude is +5.9, slightly brighter than 
the star. Uranus is retrograding, but 
moves only a degree during the month. 

Neptune is close to Gamma Virginis. 
On the 15th its position is 12" 42™.1, —2° 
53’ (1947). BO: 





moon, Jupiter, and its satellites — a very 
difficult task! 

Long-focus cameras are desirable, or 
attach a camera or film-holder to the eye- 
piece of your telescope. The exposure 
should be short because of the moon’s 
brightness (at immersion), but long be- 
cause of the relative faintness of Jupiter’s 
satellites—a compromise is indicated. The 
belts of Jupiter will show under high mag- 





nification. Film should be panchromatic, 
fine-grain, fast if no clock drive is avail- 
able. Exposures are a matter of experi- 
ence, and depend on focal length, film 
speed, and the like. If focus is very long 
(100 inches or more), take pictures directly 
in the focal plane; otherwise projection 
through an eyepiece will enlarge the planet 
sufficiently, 

An ideal series would show the gradual 
immersion of the planet at the moon's 
bright limb, and might include one or two 
satellites. At emersion, however, with the 
bright limb out of the way, a clock-driven 
camera ought to aim at a series showing 
the satellites and Jupiter popping out 
one by one. To take the pictures at the 
right moments, a second visual telescope 
and observer would be needed, as _ the 
predicted times are subject to variation 
depending on distance from the standard 
stations. 

There is no point in amateurs timing 
planetary occultations, so those who regu- 
larly time occultations may take this op- 
portunity just to enjoy the spectacle. 





CORRECTION 


In the December issue it was stated that 
1946 was the first year in 29-in which Sat- 
urn did not reach opposition. We are 
grateful to several readers for calling at- 
tention to the fact that on January 12, 
1946, Saturn was at opposition. The state- 
ment applies to 1945, for the preceding 
opposition was on December 28, 1944. 


PHASES OF THE MOON 





2 fee. January 7, 4:47 
Peas CAIMERED |. ces January 14, 2:56 
AOR sis ccc cies January 22, 8:34 
Porat quarter ......6.0. January 30, 0:07 
Full BIGGS. soc secre February 5, 15:50 


MINIMA OF ALGOL 
January 2, 12:32; 5; 9:21; 8, 6:10; 11, 
2:59; 43,. 23:48: 16; 20:38: 19, 17-27: 22. 
14:16; 25, 11:06; 28, 7:55; 31, 4:44. Feb 
fuary 3, 125335. 22523: 


























The Kearons pictures, taken (right to left) at 11:50 a.m., 


NEWS OF 


“AIR WEATHER favored observers 
of the partial eclipse of the sun on 
November 23rd, and a number of more- 
or-less detailed reports have been received. 
All observers enjoyed particularly watch- 
ing the moon cover and reveal a large 
group of spots in the sun’s northern hemi- 
sphere. The Reverend W. M. Kearons, of 
West Bridgewater, Mass., kindly furnished 
a series of eight photographs, three of 
which appear here. Gordon Newkirk 
submitted photos taken at Cambridge, 
Mass. Excerpts from some of the re- 
ports follow: 
“Thirteen members of the Astronomical 
Society of Maine assembled at the Harris 


OCCULTATIONS FOR JANUARY 


For selected occultations (visible at three or 
more stations in the U. S. and Canada under 
fairly favorable conditions), these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, limiting parallels of latitude, immersion 
or emersion; standard station designation, GCT, 
a and b quantities in minutes, position angle; 
the same data for each standard station westward. 

Longitudes and latitudes of standard stations 
are: 

A +72°.5, +42°.5 E +91°.0, +40°.0 

B +73°.6, +45°.6 F +-98°.0, +30°.0 

C +77°.1, +88°.9 G +114°.0, +50°.9 

D +79°.4, +48°.7 H +120°.0, +36°.0 
I +1238°.1, +49°.5 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L— LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. me 

For additional occultations consult the American 
Ephemeris and Nautical Almanac and the British 
Nautical Almanac, from which these predictions 
are taken. Texas predictions were computed by 
E. W. Woolard and Paul Herget. 


December 31-January 1 33 Ceti 6.2, 


1:07.8 +2-09.8, 9, +67 19° Im: Ae 

2:04.1 ~12 —-O3.@°; B 2028 1.1 +6) 

56°: © 1:588 —1.5 -0.3 ye ee 1558 
12 +0355; & 1:: 1.4 +0.9 49°; 

R4 15.6 -21 +1.0 a. H 1:01.9 0.0 
0.0 x i ° 


THE ECLIPSE IN NOVEMBER 


Observatory in South Portland to observe 
the partial eclipse. On the sun a total of 
distinct spots was counted, including 
those in the large cluster. Mountains on 
the moon showed as permanent irregu- 
larities along its dark edge. Several mem- 
bers noted faculae and granulations, the 
latter chiefly at intervals during 20 min- 
utes beginning at 12:24 p.m. EST. Esti- 
mated maximum of the eclipse was at 
12:27, and the last contact was at 2:03 p.m. 
“Tt was estimated that in the triangle 
of spots near the equator of the sun, each 
of the three spots was about the size of 
the earth.” HERBERT M. HARRIS 
South Portland, Me. 


4-5 URANUS 5.9, 5:11.2 +23-03.7, 13, 


+82° +6° Im: F 10:56.0 +1.0 —3.0 147° 
Em: F 11:22.8 —0.7 +1.3 210°. 
9-10 46 Leonis 5.7, 10:29.4 + ky 524.6, 18, 


+83° —4° Em: A 10:53.6 —0.7 —2.0 311° 
B 10:46.9 G:7 -~-26 315°: ¢ 10:55.9 ~1.] 
1:7 207°: D 10:45.5 -—1.0 


1 
B 10:33.9 —1.9 06.276": @ 9:462'=-15 
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B 13:02... ..0 563: C450 3.0 
r0.4-.79°; BD 12:50.5 29 TG7..7a ; 
E. 12:20.5 —2.0 +0.3.103°: F 12:125 1] 
1.1 140°: @ 11:52-6 0.7 +09 110° 
H 11:57.0 +0.2 —1.6 165°. Em: A 14:02.3 
0.9 —Z28 354°: B ig:53.1 . 357°: 
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5 


3 
F 133397 =25--9 
2 


13 
+0.2 308°: H 1 
13 


Bes 4i 12 Zoo" 

I (01.9. O98: O72 203": 
29-30 31 Arietis 5.7, 2:33.7 +12-13.1, 8, 
Sa” <-~27" It eZ: :08.1 1.0 +0.5 44°: 
B 2:00.4 —09 thd 32: ¢ 2053 1.3 


r0.3 S35"; OB 207 tl +16 -37": & 
1:43:35, — ES: Tis ae Fae eee Tee 


62°: Be tore +62 +4 - ©. 
February 1-2 121 Tauri 5.3,: 5:32.2 
24-00.4, I, tHe TS tee Aste 3 
29 13r°: & 3: 26.4 14:20: tie: ¢€ 
3:46.0 160°; D 3:21.4 1.7 6 


>? 
AF BE S:i tb ....... 1: SSeee ei 
1.2. 79°: Be 2-017 20 62-16": J 
2:06.35 —69 +172. 


12:30 p.m., and 1:24 p.m. EST, through light clouds. 


“The large group of sunspots could be 
detected without telescopic aid; near the 
end of the eclipse some cloud cover per- 
mitted naked-eye observation of the solar 
disk without the use of protective filters. 
Members of the Astronomy Section of the 
Rochester Academy of Sciences gathered 
at my home, where a variety of telescopes, 
binoculars, and cameras were used. Paul 
W. Davis employed a 5-inch Clark refrac- 
tor of 75 inches focal length and a 35- 
power eyepiece. The secondary image was 
focused on the film plane of a Kodak box 
camera from which the lens had been re- 
In its place was inserted a high- 
speed shutter. Exposure time was 1/100 
second with a red filter. No attempt was 
made to time the contacts to better than 


moved. 


2-3 Epsilon Geminorum 3.2, 6:40.7 
+ 25-1 11.1, 12 +70° +7° Im A423 
1.3 —1.5 111°: B4:3%.8 -1.3 -~12 101°: 
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1.4 1) E 4:18.1 1S ~2s is G 
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3-4 Kappa Geminorum 3.7, 
t 24-31.6, 13, +68° 0° Im: A 1:30.9 1 
0.2.35" 5 Be ae 14 +04 104 
C 1:24.7 1.7 —0.6 126°: D 1:208 1.3 
+0.4 108°; E 1:05.0 1.1 +0.5 109°: F 
a 1.5 10 E36"; G.1:166: +0) 72 
: H 0:46.9 0.0 +1.1 86°; I 1:09.7 +( 
422 47°. Em: A 2:41.0 1.8 +1.1 254 
7.6 —1.7 +20 240°; E 2:09.6 1.2 
16 252°; F 1:40.3 O35. Fas: Bie: 
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GREENWICH CIVIL TIME (GCT) 


TIMES used on the Observer’s Page are 
Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 
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UNUSUAL WAR BARGAINS 
in LENSES and PRISMS 
ASSEMBLE YOUR OWN BINOCULARS! 


COMPLETE OPTIcs! 
DELIVERY 





_ ARMY'S | 6 X 30 BINOCULARS 


c Unse h any Sets shown below 


hus Mari ket M- 
not waterproof 
all Sets 





PARTS—Mode 


‘Vihing you need 


COMPLETE OPTICS & METAL 
M-13A1l, 6x 30 Bimeculars. Bver 














ready for assembly: When finished will 
ke a recular factory Job costing $102 tc 
The Uytics are new IT perfect or near yr. ct 
onditior Heve new low vrefiectio coating 
Metal Parts are new and perfect, all completely 
fir d. No machinin: Bod 





and covered 
ns included 
Steck =830-3 

plus S&.00 tax 





$40.00 Postpaid, 
Tetal, $46.00 


COMPLETE OPTICS & METAL PARTS— Model 








M-3. 6x 30 Bimeculars. The Optics this set 
re new, perfect or near-perfect Pulao heve 

new low reflection coating ; act mounted 
Eve Piece and Objective Assemblies not coated 
Metal Parts are perfect. new. ready for assembly 
When finished, this will look like a reguler fac- 
tory Joh, exce name has been filed of 2 
tls N chining requirec B dies fac- 

vy hinged anc wered 

Steck 833-3 $33.00 Postpaid, 
plus $7.00 tex Total, $42.00 
METAL PARTS ONLY—Model M-1SAl. 6 x 3 
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£25.00 Postpaid 


COMPLETE METAL PARTS! 
ON BINOCULAR SETS BEGINNING JANUARY 30TH) 





183A] Sets are 
Limit — 1 Set to x 
shown below 


SAVE MORE THAN % REGULAR COST! 


ARMY'S 7 X50 BINOCULARS 


‘s an unusual opportunity to secure a fine set 
Binoculars at a substantial saving of money 
red here are complete sets of Optics and Metal 






rts for the Army's M-16 7x50 Bimoculars 

is not the waterproof model). These com- 
ponents are new and all ready for assembly. We 
t full instructions. Limit - 1 set of Meta 


and 1 set of Optics to a custome: 

METAL PARTS—Set includes al] Metal Parts - 

completely finished for assembly of 7 x 50 Bin- 
No machining required. Bodies have beer 
factory hinged and covered. A sturdy brown leathb- 
er Binocular Carrying Case is included with eact 
set of Metal Parts 

Steck =824-Y, 7 x 50 Metal Parts, $35.00 Postpaid 
OPTICS—Set includes al] Lenses and Prisms you 
need for assembling 7 x if inoculars. These Op- 
tics are in excellent condition — perfect or near 


oculars 


perfect and have new low refiection coating 
Steck 2=5102-Y, 7x 50 Optics, $25.00 Postpaid 


NOTICE! IF wou buy both the Binocular Optics 
and the Binocular Metal Parts, wour purchase be- 
comes subject to 20G Federal Excise Tax. Be sure 
to @aa amount covering tax to your remittance o7 
vour order cannot be filled 


None yet evail- 
mode. 
ustomer of! 


waterproo: 


METAL PARTS ONLY—Moedel M-3, 6 x 30 Bim- 
eculars. Nc Some machining on thes« 
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J ™MmaAveria. 
Steck =834-Y¥, 6x30 Metal Parte. $8.00 Pestpaid 
OPTICS FOR 6x 30 BINOCULARS (No Meta 


Slight seconds ementet DU uo coaster 


Steck +5123-Y $10.00 Pestpan 
SAME OPTICS AS ABOVE (6 x 30). but coated 
Steck 5124-3 $12.75 Pestpa 
wou buy both the Bmocuiar Uptics and the 
Binocule Metal Parts, wour purchase become 
subject to 20% Federal Excise 7a: Be sure t 
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need to make 2 Spectroseope plus FREI 4 

] SLruciio?4r Boukiet 

Steck 21500-Y—Hand Tym $i.45 Pestpax 
Steck 2 1501-3 Laboratory T vy $6.50 Pestpax 
PRISM TELESCOPE—<Al) the Lenses Ye New 
to build your own 20 power Teleseor No mount 

Hi wide fleic of view 

Steck 2 5012-3 $7.25 Pestpas 
2 " DIA. ACHROMATIC E OBJEC 





TIVE--F LL. 2 nehe Not # war surplus iten 


The Govt used very few iong teocu Objective 
eises 80 we had these made for yr Firs las 
iet Surtable tor Spot r cup ‘lerrestria! Tei 
ye . € No ‘ NM of 
Steck 7 6197-) $10.00 Pestpan« 
ANK PRISMS 
Piam or Siiverec 
] Gt} . te “ vw ihe fitset prre ‘ 
a pulishet 
Sieck 23004-Y Siivered Prien 
Pertee $2.00 Pestpan 
bieck £S005-Y Piain Prien 
Pertee $2.00 Pestpan 
Sock 273100-Y Siivere rent 
Seevu tit $1.00 Pestpan 
DSieck FSIOL-Y Piam Prien 
Second $1.00 Pestpan 
lllustrated Book on Prism meiaded FREER 





All Items Fi inely 
Some Edges Slig 

Imperfections ra 
Not Interfere witli 
Packed and Marked. 


Ground and Polished but 
C hipped or Other j 
hich We 


y 
fir { se. 





Guarantee 


“Lome Neat \ 





TO KEEP POSTED on all our new Optical 
Items, send l(c and your name and address 
te get on our regular “Flash” mailing list. 





MOUNTED 35 MM PROJECTING LENS SYSTEM 
May Also Be Used for Enlarging Foca! Lengti 

44 mm and speed of f : Outside di: of 
mount at one end 60 mm. Length of mount 64 mn 





y 








May be used as Enlarging Lens by stoppir dow! 
speec Most useful for Portrait work Les isetu 
for pictures requiring perfect definition ou ‘ 
edges of print 

Steck 2 4033-) $3.00 Postpaid 





CONDENSING LENSES fer 35 mn Projectors and 


Enlargers Consists of set o Lense diam 
25” 2” each 
Steck = 1077 b | $2.00 Postpaid 


MOUNTED KELLNER TELESOOPE EYE PIEC E 
Periect coated 17 Ordnane: sealed boxe I 


Incher Outside diz of stee!) moun : mir 


Steck +6198-Y $3.15 Postpaid 
OPTICAL BENCH KIT Not a War Surplu 





Iterr Everything you neet meciudit fou Len 
Holders fer Check Itz Fu Lengine and setting ul 
Lens Systems 
Steck 253-1 $6.50 Pestpaid 
GIANT SIZE RED AND AMBER FILTERS 
Filter materia! is cemented between gi: Al 
&” thici 
Steck Neo Ceior Diam Price 
706-3 been 7-7/8” 32.0 
707-¥ Rex 5-7/8” 1.54 
708-5 Amber 7-7/8” 5 
7e8-3 Amber 5-7 /8” 1.6¢ 
USES: Fer imrwe camera filter for large six 
spotlights, for darkroom light spectre a 
Leeted tor mterior Gecoratinys lo a ra 





nome or store 


AIR FORCES GUNSIGHT 


With Peiarizing Variable Density 


Can be used as Slide 


Attachmen' 





Viewe: o take t 
aper’ am yo car 
get Polarizing Vari 
abie Density Attach 
ment, Mangm Con 
cave Mirror, Refie 
tor Pilate, Meta! Ret 
icle, Window. Lary 
Hous:ns Ring anc 
Bear The 
Poiariz ttach 
rent hone i wort 


many tamer the prree 





of entire unt Lon 
sists o Polaris 
I Filter rim Le 
with sm 2 mdi 
ei e vs 
areuni tins ther 
May be used im Photography, Researe Exper 
ment 2s Light Diemmer. etx 
Steck 2905-3 $5.00 Pestpax 
Same Une Witheut Polarizing Attnchmnen 


Steck =916-) $2.50 Pestpax 


BOMBER SIGHTING STATION ble « 





Periscope Type inetrument « wher 
ft. tall, shipping wt. 360 ibe. Ur cost $9.8 

Lonsiet o nurerou wense } sm M 

Gear g o i€ Part E ° 

wet 

Steck 2 914-) $50. F.0.B. Okiahem 

RAW OPTICAL GLASS 
exceptional opportunity to sec 

et Oo Untica Piece poti Crow 

net a I vary? £ ve < proc N 

privy DIANE 

Steck 2 705-% o n $5.00 Pestpax 

Steck 2702-3 , $1.00 Pestpax 


POLARIZING VARIABLE DENSITY ATTACH 
MENT FOR 7 x 50 BINUCI LAs AD amazing 
efleetive mi for controlimn umour oO ign 


your eye Cute down giare 1 BK am 








v Observation Lasily snapped o onc of 
over the eye cups of American-mac ) Ben 
cular Gov coet $2.30 exci 

Steck 3720,000-Y $2.00 Pestpak 


ORDER BY STOCK NO 


P.O. AUDUBON, NEW JERSEY 


Sky AND TeLescorr (No. ¢ 2) 

















the nearest minute — the eclipse lasted 
from 10:46 a.m. to 1:48 p.m. EST. 

“The partial eclipse afforded opportun- 
ity to notice and study many details often 
overlooked in the excitement of a total 
3ecause the maximum phase oc- 
curred with the sun near the meridian, 
the moon’s motion demonstrated very 
clearly its rapid change in declination; The 
counterclockwise motion of the dark notch 
around the disk was partially compensated 
by the clockwise rotation of sun and moon 
together along the diurnal circle. This 
created an illusion, during the middle of 
the eclipse, that the phenomenon would 
last much longer than predicted. Further- 
more, the rapidity with which the arc of 
the notch waxed and waned near first and 
last contact created an incentive to try 
to observe the times of the contacts to 
greater accuracy at future partial eclipses.” 
PAUL W. STEVENS 
Rochester, New York 


eclipse. 


“A radio commentator said that the 
eclipse would not be visible in the south- 
eastern states, but the enclosed drawings 
by me show that it was very noticeable 
The sunspot was very interesting.” 

ELIZABETH LICHTY 


Daytona Beach, Fla. 


here. 


“At noon, the moon appeared absolutely 
black. An hour later, when the multiple 
leader of the large sunspot group began to 
emerge from behind the moon, comparison 
of the umbra of this spot with the black 
body of the moon established no percep- 





STAR 


OBSERVOSCOPE fincer 


Something new under the Stors; 
The instrument that points 
directly to the stor, Requires 
no calculations. A valuable aid 
to Beginners, Students, Amo- 
teur Astronomers, Scouts, Sur- 
veyors, Teachers. Constructed 
of plostics; 7 in. high. 


Price $1Q0° 


F.0.B. Philadelphia, Pa. 





DEPT.C +5105 NEWHALL ST. + PHILA. 44, PA. 





npoy the. Hoy 
on Tahesegpt. ~ me 


» rove OWN ROME 





Send for free folder describing the 


SATURN 3-inch TELESCOPE 


A fine precision refractor designed for am- 
ateur use, for schools, resorts, and homes. 








GROVE ST 
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Rochester amateurs observing the partial eclipse. 


tible difference in value, with no tinge of 
color in either the moon or the spot. It 
may be doubted, therefore, whether mere 
contrast of umbra with photosphere can 
account for certain colors observed in sun- 
spots by various workers from time to 
time. 

“While the emergence of the leading 
umbra was under observation a totally 
unexpected appearance was seen. Last 
contact with the umbra had been made but 
the umbra seemed to hang for an instant 
on the limb of the moon, suddenly appear- 
ing drawn out in a tear shape with the 
neck of the tear touching the moon’s 
linb. Then it was as suddenly seen to 
be clear of the limb, and the spot had re- 


METEORS 
The Quadrantids reach maximum be- 
tween January Ist and 3rd, and several 


days before and after this some shower 
meteors should be The only 
drawback to extensive observation of this 
shower is the wintertime cold. The moon 
will be at waxing gibbous phase in Aries, 
far from the radiant in Bootes, halfway 
between Eta Ursae Majoris and the head 
of Draco. The radiant is circumpolar at 
40° north, but most meteors will be seen 
after midnight. Quadrantids are usually 
of medium speed and brightness, and rates 
up to 25 per hour may be expected. E.O. 


observed. 





COMET BESTER 


With a large perihelion distance (nearly 
2% astronomical units), this comet will 
remain practically of the 11th magnitude, 
even though it passes perihelion early in 
February. It does not give promise of 
being an important object for amateur 
observation, but the following predictions 
of positions by the Naval Observatory in- 
dicate how it may be expected to move 
in January, for which period an ephemeris 
is not available as we go to press. 

Dec, Z, 330739, ao: 6 66S: 20. 2 

30” 32’; 16, 2:19.1, —26° 42’: 26, 2 

he me 600, 32354.2, “20° 42’. 


741.3 
:01.4, 


sumed its normal shape. This appears to 
be a phenomenon of irradiation similar to 
the ‘black drop’ effect occasionally ob- 

served in transits of Venus.” 
JAMES C. BARTLETT, JR. 
Baltimore, Md. 


“T timed first and last contacts and oc- 
cultations and reappearances of sunspots. 
I also photographed the solar image pro- 
jected through my Newtonian reflector. 
The moon took 24 minutes to cover the 
large group of spots, and 20 minutes to 
uncover it completely. The entire eclipse 
here lasted three hours and eight minutes.” 

WILLIAM G. TIFFT 


Seymour, Conn. 


JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown for the GCT given. The motion of 
each satellite is from the dot to the number desig- 


Transits of satellites over Jupiter's disk 


below 


nating it. 
are shown by open circles at the left, and eclipses 
and occultations by black disks at the right. Re- 
produced from the American Ephemeris and Nauti- 


cal Almanac. 





Configurations at 11° 30" for an Inverting Telescope 



























































UNUSUAL WAR BARGAINS 
in LENSES and PRISMS 


ASSEMBLE YOUR OWN BINOCULARS! 


COMPLETE OPTICS! COMPLETE METAL PARTS! SAVE MORE THAN % = COST! 
(DELIVERY ON BINOCULAR SETS BEGINNING JANUARY 30TH 





ARMY'S 6 X 30 BINOCULARS 


No Carrying Case with any Sets shown below. 
M-13Al1 sets are waterproof model. 
Limit — 1 Set to a Customer on 
all Sets shown below. 


able in Surplus Market.) 
M-3 sets are not waterproof. 


COMPLETE OPTICS & METAL PARTS—Model 
M-13A1, 6 x 30 Binoculars. Everything you need 
ready for assembly. When finished will look 
like a regular factory job costing $102 to $120. 
The Optics are new, in perfect or near perfect 
condition. Have new low reflection coating. 
Metal Parts are new and perfect, all completely 
finished. No machining required. Bodies factory 
hinged and covered. Complete assembly instruc- 
tions included. 
Sk a ree $40.00 Postpaid, 
SEE OE ain vein bohre ere Duee Total, $48.00 


COMPLETE OPTICS & METAL PARTS—Model 
M-3, 6x 30 Binoculars. The Optics in this set 
are new, perfect or near-perfect. Prisms have 
new low reflection coating. Factory mounted 
Eye Piece and Objective Assemblies not coated. 
Metal Parts are perfect, new, ready for assembly. 
When finished, this will look like a regular fac- 
tory job, except a name has been filed off a 
cover plate. No machining required. Bodies fac- 
tory hinged and covered. 

a ee $35.00 Postpaid, 
OE eT I 6 So vcenccceccece Total, $42.00 


METAL PARTS ONLY—Model M-13A1, 6x 30 
Binoculars. No Optics. Same Metal Parts as 
described for Stock #830-Y. 

Stock #832-Y, 6x30 Metal Parts, $25.00 Postpaid 


of Binoculars at a substantial saving of money. 
Offered here are complete sets of Optics and Metal 
Parts for the Army’s M-16 7x50 Binoculars 


Parts and 1 set of Optics to a customer. 

METAL PARTS—Set includes all Metal Parts — 
completely finished — for assembly of 7 x 50 Bin- 
oculars. No machining required. Bodies have been 


ARMY'S 7 X50 BINOCULARS 


Here’s an unusual opportunity to secure a fine set 


(M-16 is not the waterproof model). These com- 
ponents are new and all ready for assembly. We 
supply full instructions. Limit — 1 set of Metal 


factory hinged and covered. A sturdy brown leath- 
er Binocular Carrying Case is included with each 
set of Metal Parts. 

Stock #824-Y, 7x 50 Metal Parts, $35.00 Postpaid 
OPTICS—Set includes all Lenses and Prisms you 
need for assembling 7 x 50 Binoculars. These Op- 
tics are in excellent condition — perfect or near 
perfect — and have new low reflection coating. 
Stock 3#5102-Y, 7x50 Optics, $25.00 Postpaid 


NOTICE! If you buy both the Binocular Optics 
and the Binocular Metal Parts, your purchase be- 
comes subject to 20% Federal Excise Tax. Be sure 
to add amount covering tax to your remittance or 
your order cannot be filled. 


(None yet avail- 


METAL PARTS ONLY—Model M-3, 6 x 30 Bin- 
oculars. No Optics. Some machining on these 
Metal Parts required. Bodies hinged and Prism 
Shelf holes placed, but you must tap them. 
Prism Shelves have been machined. Six lead 
spiral focusing threads have been cut. Some less 
difficult components you must thread and ma- 
chine yourself, but all material you need is fur- 
nished except body covering material and Optics. 
Stock #833-Y, 6x30 Metal Parts, $12.00 Postpaid 
METAL PARTS ONLY—Model M-3, 6 x 30 Bin- 
oculars. No Optics. All parts you need. You 
must do machining on most parts, but not all. 
No body covering material. 

Stock #834-Y, 6x30 Metal Parts, $8.00 Postpaid 
OPTICS FOR 6x30 BINOCULARS (No Metal 
Parts.) Slight seconds. Cemented but not coated. 
Gee See» acs + Kcexecaeas $10.00 Postpaid 
SAME OPTICS AS ABOVE (6 x 30), but coated. 
ee OS, aa ee $12.75 Postpaid 
lf you buy both the Binocular Optics and the 
Binocular Metal Parts, your purchase becomes 
subject to 20% Federal Excise Tax. Be sure to 
add amount covering tax to your remittance or 
your order cannot be filled. 

Optics and Metal Parts are Available for Monoc- 
ulars (% a Binocular). For Complete Details, 
Write for Bulletin #14-Y. 








Stock #1-Y — “Our Advertising Special” — 15 
lenses for $1.60 Postpaid, plus 10-page idea booklet. 
For copying, ULTRA CLOSE-UP SHOTS macro- 
photography, experimental optics, magnifying and 
for making a two power f/16 Telephoto Lens, 
“Dummy Camera,” Kodachrome Viewer, DE- 
TACHABLE REFLEX VIEW-FINDER for 35 
mm. cameras, stereoscopic viewer, ground glas’% 
and enlarging focusing aids, TELESCOPES, low 
power Microscopes and for many other uses. 


NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 


Contains wide variety of projects and fully covers 
the fascinating uses of all Lenses in sets listed 
above . . . only $1.00 Postpaid. 


35 MM. KODACHROME PROJECTING LENS 
SET—Consists of Achromatic Lens for projecting, 
plus a Condensing Lens and a piece of Heat Ab- 
sorbing Glass with directions. 

oe ee Pee $1.95 Postpaid 


35 MM. KODACHROME PROJECTING LENS 
SET—Consists of 2 Achromatic Lenses for pro- 
je:ting, plus 2 Condensing Lenses and piece of 
Heat Absorbing Glass with directions. 

Btock. SAG Saws vvicwveee dunce $3.10 Postpaid 


WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE 
AT BARGAIN PRICES. WRITE FOR CATA- 
LOG “Y” — SENT FREE! 


SATISFACTION GUARANTEED 


EDMUND SALVAGE COMPANY + 





SPECTROSCOPE SETS 


These sets contain all Lenses and Prisms you 
need to make a Spectroscope plus FREE 15-page 
Instruction Booklet. 

Stock #1500-Y—Hand Type $3.45 Postpaid 
Stock #1501-Y—Laboratory Type . $6.50 Postpaid 
PRISM TELESCOPE—All the Lenses You Need 
to build your own 20 power Telescope! No mounts. 
Has wide field of view. 

ee SE 044 wel centage haus $7.25 Postpaid 


2-%" DIA. ACHROMATIC TELESCOPE OBJEC- 
TIVE—F.L. 20 inches. (Not a war surplus item.) 
The Govt. used very few long focus Objective 
Lenses so we had these made for you. First class 
lens suitable for Spotting Scopes, Terrestrial Tele- 
scopes, etc. Not coated. 

es eer ees $10.00 Postpaid 


TANK PRISMS 

Plain or Silvered 
90-45-45 deg. 5%” long, 24%” wide, finely ground 
and polished. 
Stock +#3004-Y Silvered Prism 


ON er es ere $2.00 Postpaid 
Stock #3005-Y Plain Prism 

RNID S. «5 60 50.0% #04 6 eee $2.00 Postpaid 
Stock #3100-Y Silvered Prism 

CEE Sat 6.0 oe ae 0.4 wen $1.00 Postpaid 
Stock #3101-Y Plain Prism 

CE PEON Oe $1.00 Postpaid 


(Illustrated Book on acre included FREE) 


All Items Finely Ground and Polished but 
Some Edges Slightly Chipped or Other Slight 
Imperfections Which We Guarantee Will 
Not Interfere with Their Use. Come Neatly 
Packed and Marked. 





TO KEEP POSTED on all our new Optical 
Items, send 10c and your name and address 
to get on our regular “Flash” mailing list. 





MOUNTED 35 MM PROJECTING LENS SYSTEM 
(May Also Be Used for Enlarging). Focal Length 
91.44 mm and speed of f1.9. Outside dia. of 
mount at one end 60 mm. Length of mount 64 mm. 
May be used as Enlarging Lens by stopping down 
speed. Most useful for Portrait work. Less useful 


for pictures requiring perfect definition out to 

edges of print. 

eS eee ee $3.00 Postpaid 

CONDENSING LENSES for 35 mm Projectors and 

Enlargers. Consists of set of 2 Lenses — diam. 
F.L. 3” each. 

Stock UMMIES Sion cic as ccceece cance $2.00 Postpaid 


MOUNTED KELLNER TELESCOPE EYE PIECE 
— Perfect, coated, in Ordnance sealed boxes. F.L. 
1% inches. Outside dia. of steel mount 40 mm. 
eS er $3.15 Postpaid 


OPTICAL BENCH KIT — (Not a War Surplus 
Item) Everything you need, including four Lens 
Holders for checking Focal Lengths and setting up 
Lens Systems. 

ON  einvededsustweseueun $8.50 Postpaid 


GIANT SIZE RED AND AMBER FILTERS 
Filter material is cemented between glass. A 


34” thick. 

Stock No. Color Diam. Price 
706-Y Red 7-7/8” $2.00 
707-Y Red 5-7/8” 1.50 
708-Y Amber 7-7/8” 1.50 
709-Y Amber 5-7/8” 1.00 


USES: For large camera filters, for large size 
spotlights, for darkroom lights (spectroscopically 
tested), for interior decorating, for display tray 
in home or store. 


AIR FORCES GUNSIGHT 


With Polarizing Variable Density Attachment 
Can be used as Slide 
Viewer, or take it 
apart and you can 
get Polarizing Vari- 
able Density Attach- 
ment, Mangin Con- 
cave Mirror, Reflec- 
tor Plate, Metal Ret- 
icle, Window, Lamp 
Housing, Ring and 
Bead Sight. The 
Polarizing attach- 
ment alone is worth 
snany times the price 
of entire unit. Con- 
sists of 2 Polariz- 
ing Filters mounted 
with small handle 
which rotates one 
around the other. 
May be used in Photography, Research, Experi- 
ments, as Light Dimmer, etc. 

Stock #908-Y $5.00 Postpaid 

Same Unit Without Polarizing Attachment 

Gene WEtGen: k caccnictacceucedes $2.50 Postpaid 


BOMBER SIGHTING STATION—A double end 
Periscope Type Instrument of highest precision. 
6 ft. tall, shipping wt. 360 lbs. Orig. cost $9,850. 
Consists of numerous Lenses, Prisms, Mirrors, 
Gears, Motors, Metal Parts and Electrical Gad- 





gets. 
ORE SOONER wecdccesecee $50. F.O.B. Oklahoma 


RAW OPTICAL GLASS 


An exceptional opportunity to secure a large vari- 
ety of Optical Pieces both Crown and Flint glass 
(seconds) in varying stages of processing. Many 
prism blanks. 

Steck +703-Y—8 lbs. (min. wt.)—$5.00 Postpaid 
Stock 7702-Y—1% Ibs. ........ $1.06 Postpaid 


POLARIZING VARIABLE DENSITY ATTACH- 
MENT FOR 7 x 50 BINOCULARS—An amazingly 
effective unit for controlling amount of light 
reaching your eyes. Cuts down glare in sky and 
overwater observations. Easily snapped on and off 
over the eye cups of American-made 7 x 50 Bin- 
oculars. Govt. cost $8.30 each. 

Bhool: BIO BOGE oo cccvsscscesdes $2.00 Postpaid 


ORDER BY STOCK NO. 


P. O. AUDUBON, NEW JERSEY 
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EXCEPTIONAL VALUES 
3-LENS ACHROMATIC EYEPIECE 


£ aa thiiediinional 






{ 
3 





Six lenses! Finest eyepiece ever made anywhere. 
Our greatest buy to date. Made of three sepa- 
rate achromatic elements (illustrated). All out- 
side surfaces fluoride coated. In focusing mount. 
1 13/16” (48mm.) clear aperture, flat field to 
edges. Focal length 114” (32mm.) (8X). 69° 
angle, Outside diameter of mount 24%” (54mm.) 
Each $15.00 plus postage. Quantity definitely 
limited. Order at once. Lenses only for above, 
$9.00 per set. 


SCOPESIGHT (Warner & Swasey) 


c =] Roof prism 
R inv’rt’r. App. 
: 8 pwr. 382 
mm. objec- 
tive mount 
has gradu- 
ated scales 
and reticle. 
In case $30. 





PRISM eer 


Best optical quality. 
Precision ground to 
“astronomical” toler- 
ances. Either for tele- 
scope diagonal or in- 
verter. A small prism cemented to larger one. 
Small size: 1 9/16” x 1 9/16”, large: 1 9/16” 
x 214” face. Fluoride coated. In mount—$12.00. 
finders, spot- 

Other diameter tube ... — $4.00 extra 


Achromatic Kellner Eyepiece M-1 
Unpolished Tank Prism 2°x2"x6“ 








With a high 
fles 
j a 
3 b 
or wher- 
’ Crown glass, 


eyepoint, 

completely 

assembled. 

Ready to use 

in telescopes, 

binoculars, 

microscopes , 

ever a very superior wide field ocular of 

fine definition and great light gathering 

qualities is required. Both eye and field 

lenses are achromatic and fluoride coated. 

(a) E.F.L. 0.785” (12.5X). O.D. %” - $5.00 

(b) With crosshair — $6.00 

(c) Bushing to fit 1144” tube — $3.00 extra 
over 1 Ib. 
Paper w'ght, 
name plate, 
novelty inden 

or office, 20¢ 

in our store. 

50c postpaid. 





Diagonal For Reflecting Telescope 


Prism in metal spi- 
der mount to fit 
5-6-7-8” tube. Light 
flint glass, fluoride 
coated, 1144” x 114” 
face. Arms present 
thin edges to light 
path. Easily ad- 
justed to slight dif- 
ferences of tube diameter for prism centering 
by screws and lock washers. Complete—$7.00. 
Specify tube size. 


Include Postage - Remit with Order 
Send 20c for Up-to-the-minute Catalog 


HARRY ROSS 


MICROSCOPES 


Scientific and Laboratory Apparatus 
70 West Broadway, New York 7, N. Y. 











GLEANINGS 





FOR AT Ms 


THE SPRINGFIELD TELESCOPE MOUNTING 


NQUIRIES ARE RECEIVED fre- 
quently from our readers concerning 

the Springfield type of telescope mount- 
ing, which indicates that there are perhaps 
others who would like to know more of 
this somewhat unusual form of telescope. 
The Springfield mounting was developed 
by Russell W. Porter, and named by him 
after the town in Vermont where modern 
amateur telescope making began, and 
where the TM fraternity gathers each 
year in August at Stellafane. The first 
of these mountings was built there in 
1920, and since that time the design has 
been received enthusiastically by many 
amateurs. 

Like all types of mounting, the Spring- 
field has its advantages and disadvantages. 
The case for its adoption must depend 
upon the consideration of all these by the 
individual concerned. We shall attempt 
here to exhibit these characteristics of the 
Springfield mounting, as well as state the 
general principles of the design, for the 
benefit of those who wish to compare this 
type with the customary German equa- 
torial, the yoke, fork, cross-axis, or other 
form of mounting. 

Those who decide that a Springfield is 
what they want to build are referred to 
the comprehensive articles by Porter and 
Ferson in Amateur Telescope Making Ad- 
vanced, pages 333-360, 365-375. We could 
not expect to give a more thorough dis- 
cussion of the details of design and con- 
struction, and the Porter drawings in 


Fig. 1. The Springfield mounting, side 
view, showing the optical system. T, 
tube; M, primary mirror; P, P’, prisms; 
S, saddle; D, declination axis; C, coun- 
terweight; E, eyepiece; B, base; a, dec- 
lination circle; b, R.A. circle. 





GLEANINGS is always ready to re- 
ceive reports and pictures of amateur 
instruments and devices, and is open 
for comments, contributions, and ques- 
tions from its readers. 











without 


ATMA 


of course, 


peer. 

General Principles: The basic idea of 
the Springfield is to provide a fixed eye- 
piece position, so that the observer need 
not move every time a new object is ob- 


are, 


served. The eyepiece is in a convenient 
position for all objects, which is a much 
larger advantage than the mere state- 
ment of it would indicate. It is not un- 
common for the eyepiece of a reflecting 
or refracting telescope conventionally 
mounted to be in such an inaccessible po- 
sition that the physical discomfort in- 











ASTRONOMICAL TELESCOPES 


Microscopes, Binoculars, Photographic Equip- 
ment, Barometers, Astronomical and 
Scientific S...Mmew and used 
3” Clark Telescope on equatorial; 344” Bra- 
shear, 3” Mogey on equatorials; 4”, make un- 
known, one of finest we have ever tested. 
All instruments first class and fully equipped. 
RASMUSSEN & REECE 
41 Market St. Amsterdam, N. Y. 


























Equatorial Mountings for Weather Bureau 
Instruments and for Telescopes. 


RAMSDEN EYEPIECES 


for amateur telescope makers, 4”, %”, 1” 
focal length: 1144” diameter. Each $5.10. 


C. C. Young, 25 Richard Road 
East Hartford 8, Conn. 














If You Require 

| Special Glasses 

| of 

Extreme Precision 
Insist on 


HAYWARD 


OPTICAL 
GLASS 
WE SUPPLY THE 
AMATEUR’S NEEDS 
. 


HAYWARD OPTICAL 
GLASS CO., INC. 


Manufacturers of 
Precision Optical Glass 


* 
| ASK YOUR DEALER 
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volved is sufficient to overcome all the 
pleasure of the view, let alone the accuracy 
of the observation. 

The only point in a telescope mounting 
which is fixed in position is the intersec- 
tion of the two axes, the polar axis and 
the declination axis. If we place an eye- 
piece in this position, and make it paral- 
lel to the polar axis, it will not change 
its position as the telescope moves. The 
light must be brought to this eyepiece 
along the declination axis, which necessi- 


the eyepiece, and the other inside the tube 
at the intersection of the mirror axis and 
the declination axis. Of course, diagonal 
front-surface mirrors may be used instead 
of prisms. 

Thus, the Springfield applies to the 
small telescope the same principles of 
construction used on larger professionally 
made instruments to bring the image into 
a sealed, constant-temperature room, 
usually at the south end of the polar axis: 
In order to accomplish this change, a few 
variations from the conventional equa- 
torial are necessary, and certain features 
not needed in the German type become 
essential in the Springfield. 





RAMSDEN OCULARS 


In the first place, the declination axis 





tates two prisms, one immediately beneath 


TYPICAL OCULAR 


1. Highest quality lenses produced from 
B&L optical glass, pitch lapped surfaces, 
accurately centered and edged. All surfaces 
coatéd with magnesium fluoride in accord- 
ance with Navy specifications to give a hard, 
durable, anti-reflection coating, increasing 
the efficiency approximately 10 percent over 
uncoated optics, and reducing glare. 


2. Recessed eyelens mount, giving greater 
comfort, particularly with shorter focal 
length oculars. 


3. Milled rim to facilitate focusing by 


















Ae LY “wringing.” 

g s\ ¥ 3 NY P 

4 W QS 4. Standard. size 1144” outside diameter — 
WSN X Pol. b body of Be Dural. 


5. All interior surfaces black anodized, pro- 
ducing a permanent, non-scaling, non-re- 
flecting surface. 


6. Field stop in the focal plane giving sharp 
definition by limiting unwanted oblique rays. 


Way 







7. Surface mount for reticules or stadia 
hairs. This surface is in the focal plane for 
the normal eye and facilitates any setup 
for angular measurement. 


B 


Fig. 2. The Springfield mount, front view. T, open end of the tube; S, saddle; 
C, counterweight; Pol, polar axis; D, declination axis; B, base. 











8. Simple, three-piece construction to facili- 
tate cleaning the lenses. 


9. Lenses accurately spun into place with 
jigs to insure perfect, permanent centering. 








HAINES UNIVERSAL TELESCOPE MOUNTING cxvented relssdens ‘trem Ge  eydeas 


Identify and Locate the Stars (even if too faint for the 
naked eye) Within a Few Seconds and 
Observe Planets by Day. 


ALL NEW ALUMINUM CASTINGS 


Complete Observatory (except telescope) including small-size 
mounting for 4” to 10” instruments, 35-lb. lectern, sidereal clock 
(pictured), flashlight clamp, ephemeris, and so forth, $217.50 f.o.b. 
Englewood, J. 


We are supplying these quality Rams- 
den eyepieces in the following focal 
lengths: 142”, 1”, %”, %” and %”. 
These sizes have been selected to give 
the greatest utility for general work. 
The price for each eyepiece is $8.00 
postpaid in the U.S.A. This is possible 
only through use of automatic screw- 
machine setup and modern optical 
production techniques. 








For 12-inch mirrors and larger, fork-type mountings, cut from 
2%” armor plate, are recommended. Fork for 12-inch size weighs 
150 Ibs. and will carry 1,000-lb. telescope. Polar-axis ball bearings 
will carry 5 tons. Fork for 16-inch mirrors weighs 190 lbs.; for 
20-inch mirrors it weighs 220 lIbs.; for 24-inch mirrors, 275 Ibs. 
Telescope tube and other parts also supplied ready for insertion of 
optical elements. Write for prices. 


SPECIAL: Revolving Observatory Domes of Structural Steel, 
12-foot diameter, shipped in parts so the amateur can assemble with 
a wrench according to instructions; he can have covered by local 
tinsmith or do cover himself. Complete instructions for observatory 
building free. Dome $750.00 f.o.b. Englewood. 








EVERY EYEPIECE HAS 
AN UNCONDITIONAL 
MONEY BACK GUARANTEE 





MOUNTING SPECIFICATIONS: 


. 50 Ibs. of aluminum used in manufacture. 
. Will carry a telescope weighing 100 Ibs. / 
. Baseplate of 1-inch steel, weight 160 Ibs. Se, : 
4 a ca as, 
0 s 
na 23 o 
/ 


IMMEDIATE DELIVERY 


. Telescope quickly attached and removed. Send your check or money order today. 

. Circles 13 inches in diameter, with very ac- 
curate divisions made from master index 
plate used for Navy sextant models, with 
ares accurate to 5 seconds of arc. 

. Declination circle is solid disk of aluminum, 
with divisions every 30 minutes of arc. 

. Right-ascension circle 1s thick aluminum 
ring with divisions each 2 minutes of time. 

. Equipped to take any kind of drive accessory. 

. Timken roller bearings on polar axis spindle. 

. Powerful brake system for locking polar axis. 

11. Softer brake on declination axis. 

. Shipped adjusted to your latitude, with 
mounting height to suit reflector or re- 
fractor. 


Complete Observatory Equipment 
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Elliptical flats and prisms made 
by us to astronomical specifica- 
tions are available for immediate 
delivery. Write for price list. 


SIDEREAL 
IME 
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BRANDON SCIENTIFIC 
DEVELOPMENT 


A New York Corporation 
P. O. Box 85 Malverne, New York 








Haines Scientific Instruments 
Box 171, Englewood, New Jersey 








Portable sidereal clock — $30.00 
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PYREX 4-INCH REFLECTOR 


Equatorial mount on tripod ....$98.00 
3-inch REFRACTOR, equatorial 
mount, with slow motion ....$265.00 


EQUATORIAL MOUNT con- - 
structed from brass and alumi- 
(REE RES aS OS $59. 
Objectives Mirrors Eyepieces 

Mirror and Objective Cells 
Star Diagonals 


All items guaranteed on a 
money-back basis 


Send for Our New Catalog 
Ares Astronomical 
Instruments Company 
1012 Tiffany St., New York 59, N. Y. 
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KELLNER EYEPIECES 1” f.1., wide 
field, minimum transverse color 
UIE <eniminitinisnamanigitatniniees $10.00 

RAMSDEN EYEPIECES 1” f.l., de- 
signed to be free of color and distor- 
RE $5.50 


SKYSCOPE EYEPIECES #4” diam., 
%” Ramsden, 150 power ........ $5.00 
Objectives, Parabolic Mirrors, Prisms and 
Flata in stock, made by expert opticians. 
Our plant is equipped for production and 

experimental work. 

ACHROMATIC MAGNIFIERS 6% power, in 
PE, 5 scauvane nee ceuGheesooewe $3.00 

POLAROIDS 1&-mm. dia., in mount, pr. $2.00 

SHADE GLASSES 4 contrasts, 13-mm. diam., 
turret mounted $1.50; unmounted .... $1.00 

We invite you to make use of our laboratory 

testing facilities, and to receive an accurate 

report on your mirrors, objectives, etc. 


L & M Optical Co. 


69 S. Lexington Ave., White Plains, N. Y. 

















ASTRONOMICAL EYEPIECES 
OF HIGHEST QUALITY 


In standard 14” O.D. mountings 


Achromatic —Kellner type, de’ igned 

especially for f/8 to f/10 telescopes; 

also fine for longer focal lengths. 
ee $15.00 
ES TE TUED. sixnusnsecectccensces $15.00 


10-day delivery 
Orthoscopic — Designed especially 
for rich-field telescopes, f/3 to f/6. 
E.F.L. 13 inch; 42-degree apparent 
ei intnietncipinitnlotanttidadebdinstigiens $10.75 
Immediate delivery 
STANLEY BROWER 
952 Kenyon Ave., Plainfield, N. J. 

















EQUATORIAL MOUNTING 


Complete with slow motion worm and gear. 
Heavy cast iron base, 114” 
polar axis — $40 up. De- 
scriptive literature on re- 
quest. 


PYREX 
MIRROR KITS 
Complete with glass tool, 5 


abrasives, rouge, pitch, 
and aluminized Gagonal. 





12” — $23.0 
a 4 Send for a listing Re- 
—__—_— flector Kits, Eye-Pieces, 


Lenses, Lens Blanks, etc. 
DAVID WILLIAM WOLF 
334 Montgomery Street Brooklyn 25, N. Y. 
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must occur at the upper end of the tube 
(Newtonian), which leads to a counter- 
weighting problem. The usual type of 
counterweight is shown in Fig. 2; it must, 
of course, be heavier than in the German 
mounting. 

The observer, sitting in one position, 
loses, one might say, all sense of direction 
so far as the telescope tube is concerned, 
hence setting circles are almost a must, 
and these in turn practically necessitate 
a permanent mounting. A finder is un- 
necessary, but a clock drive is obviously 
desirable. 

he accompanying drawings, Figs. 1 
and 2, show the essential features of the 
Springfield mounting and its principal 
parts. These diagrams are schematic only, 
no attempt being made to show mechani- 
cal details such as shafts, bearings, and 
braces. Such parts are subject to infinite 
variation, and are thoroughly covered in 
the ATMA references already given. Fig. 
1 shows the optical system of the Spring- 
field. -Setting circles and slow motions 
are added at a and b. 

Advantages: 1. We have already dis- 
cussed the fixed eyepiece position, an ad- 
vantage which it would be- difficult to 
overestimate. 

2. With the fixed eyepiece position, the 
eyepiece is sturdily mounted and not sub- 
ject to the vibration which almost always 
takes place when the eyepiece is at the 
front end of a long tube fastened to the 
mounting at its center. 

3. When equipped with setting circles 
and slow motions, the Springfield gives 
the observer all controls and indicators 
within a few inches of the eyepiece, in 
convenient positions for manipulation. 

4. The eyepiece position makes the tak- 
ing of observation notes and the prepara- 
tion of sketches and charts as simple as 
for the user of a microscope. 

5. The Springfield mounting is well 
adapted to the Cassegrainian telescope. 
It is not suitable, however, for a refractor. 

6. It is a relatively simple matter to 
build a house for the observer and to 
leave the telescope outside, thus providing 
comfort without temperature difficulties. 

Disadvantages: 1. The principal dis- 
advantage of the Springfield mounting is 
that to build it requires a lot of work, in- 
volving several special castings and a 
large amount of machine work. For the 
man of limited means and limited shop 
facilities the Springfield is a poor choice. 

2. It is hardly advisable, though not 
impossible, to build the Springfield as a 
portable instrument. This leaves the city 
dweller pretty well out of the picture. 

3. The size and position of the counter- 
weight make it, to say the least, a men- 
ace to life and limb. Many a Springfield 
owner has had his head come into painful 
contact with the counterweight. Some 
have accordingly put the counterweight 
at the end of a long curving arm above 
the open end of the tube. This gets it 
out of the observer’s way, but into the 
way of others who may be about. 

4. If the Springfield is without setting 
circles, the difficulty of locating objects 
is annoying to one first using this type 
of mounting, but a little practice will 
overcome this problem. 

5. The field of view rotates in a seem- 
ingly unpredictable fashion as the tele- 














HARD COATING 
“ELECTRONIC PROCESS” 


IMPROVE YOUR OPTICS 


20% to 50% 
4” Refractors per surface .......... $3.00 
a SlUEY. —=EL— rrr 2.00 
ee PE are 2.50 


HARD CO..T ALUMINIZING 


Fluoride Coated to resist abrasion. Hard and 
permanent — can be cleaned. 

io. EES, Gc cNaanaenscakdde>ocde $3.50 

Diagonals to 14%” wide .............. 1.25 
Other sizes on quotation 

Let us Hard Coat all your Optics — Binocu- 

lars, Scopes, Camera lenses, " 

Write for Booklet on Coating listing your 

optics. (Mention Sky.) 


Optical Coating Laboratory 


5807 M St. Hillside, Washington 19, D. C. 

















W. OTTWAY & Co.,Ltd, 
ORION WORKS 
Established 1640 


Our latest fully illustrated 

Catalogue of all types of As- 

tronomical Telescopes, Eye- 

pieces, Equatorial Mountings, 

etc., etc., will be posted free 
on application. 


In the United States, write to 
Box O-1, Sky and Telescope. 


Ealing, London W.5, England 

















ASTRONOMICAL 
TELESCOPES 
& SUPPLIES 

Telescopes Kits Drives 
Mounts Eye Pieces Tripods 
Castings Finders Figuring 
Tubes Achromats Panchronizing 


MIRRORS MADE TO ORDER 


** Quality OURMOTTO ** 
PROFESSIONAL SERVICE AVAILABLE 
Write for Catalogue and Price List 
ASTRO TELESCOPE COMPANY 
P. 0. Box 1365 — Glendale 5, Calif. 


Display Room — Erb and Gray 
854 S. Figueroa St., Los Angeles, Calif. 
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WE REPAIR 


* Microscopes * Telescopes 
* Field Glasses * Binoculars 
WE BUY, SELL, EXCHANGE 


OPTICAL AND SCIENTIFIC 
INSTRUMENTS 


10 Maiden Lane 


WAELDIN Serre Ss 



































ASTRONOMICAL TELESCOPES 
3',-inch Reflecting Objective 
Equatorially Mounted, 60 Power 
\%4-wave Aluminized Mirror 
Ramsden Type Ocular 


Price $19.75 


THE SKYSCOPE COMPANY 
475-s Fifth Avenue, New York 17, N. Y. 
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EVERYTHING for the AMATEUR 


Telescope Maker 


Precision Workmanship, Quality 
Supplies, Money Back Guarantee 


KITS — OUR SPECIALTY 


COMPLETE 6” Pa) eo « « « $5.50 up 
PYREX KIT, ae “6: 6 eae 
Other Sion, Proportionately Low 


PYREX MIRRORS 
Made to order, correctly figured, polished, 
parabolized and aluminized. 





ALUMINIZING 
We guarantee a Superior Reflecting Sur- 
face, Optically Correct Finish. Will not 
peel or blister. Low prices. 


MIRRORS TESTED FREE 
PRISMS EYEPIECES 
ACCESSORIES 


FREE CATALOG 








scope is moved over the sky. But this 
cannot be considered a serious objection, 
as the same phenomenon takes place in the 
conventional reflector when the observer 
changes his position, which is often. 

6. It is necessary to add another prism 
to the optical system. The disadvantage 
from an optical standpoint is insignificant, 
especially since the additional prism is 
not obstructing the incoming light (as is 
the first one) but the alignment problems 
occasioned by the addition of one more 
reflection are not to be overlooked. 

E. B. B. 





THE CORDOBA ANNIVERSARY 
(Continued from page 12) 


for their spectral classes. The explana- 
tion is probably very simple: both com- 





Buy them for a fraction 
of their original cost. 


500,000 !! 


LENSES 


U. S: ARMY and NAVY SURPLUS. 





WAR BARGAIN!!! 


9 PERFECT COATED LENSES (Value $140) 
Complete set from 5X tank artillery 


scope, dia’s. from 1-1/3” to 2-1/5”. 
Our Special Offer includes coated pro- 
tective window e2ad reticle. Set ... 
COMPLETE SET OF METAL PARTS 
fully machined and perfect ......... 





- $10.00 








5X TANK ARTILLERY TELESCOPE 
Brand New, Coated Optics, Completely 
Assembled. Value $345.00. 
WIDE ANGLE EYEPIECE—Perfect coated 
optics, mounted in a focusing cell, 2” 
clear aperture, 144” F.L., 3 achromatie 


Perfect. .ea. $29.50 
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FOR SALE: Telescope, 3” aluminum collapsible 2 ? ; 
very evident even so —the vigorous 


tube, objective 27%”, f.1. 45”, Ramsden eyepiece, 
no tripod, $75.00. 3 1/16” objective lens not ce- 











1900 W. 25th St., Cleveland, Ohio. 


3 mented, f.1, 45”, $25.00. Single plano convex discussions convinced me not only of the 
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FOR SALE: 6” parabolic aluminized 26” f.l. py- 
rex mirror of professional make with adjustable 
aluminum cell, and eyepiece in focusing mount, 
134” f.l1. from surplus war lot, sell all $48.00. 
Have number of 1” f.l. Kellner eyepiece sets. 
Zeiss 10x50 featherweight (Dekarem) binocu- 
lars, with case, $165.00. Eugene Zartarian, 560 
Audubon Avve., New York 33, N. Y 





FOR SALE: 10” mirror, aluminized. Focal length 
79”—regular figure. Will accept best cash offer, 
or exchange for long focal length ocular, or on 
refractor objective of three to five inch aper- 
ture. Claude E. Hall, 940 Seymour, Napa, Calif. 





FOR SALE: 10x80 German submarine binoculars 
automatic color filters. 314” objectives. Tripod 
needed. Ideal for yacht or mountain country or 
stars. $250.00. Frank W. Manning, 4321 Perrier 
St.. New Orleans, La. 





DESIRE contact with manufacturer interested in 
development and marketing of what I call an 
“astronomical viewer.” Item estimated to be 
salable in camera and optical shops. Educa- 
tional features would stimulate telescope sales. 
Write Box 87, Linden, Mo. 








MOUNTED STEER HORNS 6 ft. spread for sale 
or trade for meteorite. Free photo. L. Bertil- 
lion, Palestine, Tex. 





FOR SALE: 4” aluminized pyrex mirror 32” f.1., 
good figure, $14.35. 214 lbs. H.C.F. best quality, 
$2.30. 15 unachromatic lenses, colossal bargain, 
$2.75. New, complete 8” pyrex kit, $8.65. Thom- 
as Wiggins, Box 138, Chelmsford, Mass. 





FOR SALE: German Busch 10x80 tank binoculars, 
filters, 45° eyepieces, very good condition, very 
rich field and ideal for comet hunting. Weight 
15 lbs. $150.00. Russell Campbell, 2010 No. 
Zarzamora, San Antonio 1, Tex. 





FOR SALE: 8” plate glass silvered mirror, 130” 
focal length. Has good spherical figure. Will 
sell to highest bidder above $50.00. Write to 
Don M. Wrathall, Grantsville, Utah. 








the very high level of the study of 
physics in South America. 

No report of these meetings could be 
complete without mention of the contin- 
uous solicitude for our comfort and the 
equally continuous and varied social oc- 
casions, including the asados at Bosque 
Alegre and at the observatory. These are 
a sort of barbecue where we made ac- 
quaintance with excellent and plentiful 
Argentine meat and with other dishes. 
Fiestas were attended and very much 
enjoyed, including those in which we 
were introduced into the honorable so- 
ciety of criollos — drinkers of mate tea. 

And, to one from North America un- 
acquainted with the beauty of the south, 
the trip was something fantastic — the 
crossing of the endless estuary of the 
Amazon, the descent into the indescrib- 
ably beautiful bay of Rio, and the cross- 
ing of the majestic Andes between 
Mendoza and Santiago, with 22,835-foot 
Aconcagua on the right — these are but 
a few highlights of an unforgettable ex- 
perience. 

We noted during our visit how 
well South America seems to stir its 
melting pot of nationalities, perhaps bet- 
ter than the United States does now. 
We came away with renewed faith 
the unity and friendship of the Americas 
and in the internationalism of science. 
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used 


machine 


$7.50 


110 VOLT A. C. 
CLOCK MOTOR 


2%" 


per hour 


Operates on Flashlight batteries, 
pending on the voltage. 





speed de- 
Fairly strong on 6 
full power and speed on 27 volts. De- 
in bombsights, automatic 
Two types, 145 or 250 
RPM. Either speed a bargain at .. 


SYNCHRONOUS MOTOR DRIVEN 


RUNNING TIME — 


Designed for use on alter- 
nating current circuits to 
automatically and cumula- 
tively register the total op- 
erating time or idle time 
on any circuit, 

or system to which 
they are connected. 


$5.00 





x 1%” 
1 Revolution 


BLAN ° 


Experimenters and Inventors Supplies 
64 DEY STREET, NEW YORK 7, N.Y. 


EST. 
1923 
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DEEP-SKY WONDERS 
HE TAURUS-AURIGA region con- 


tains one of the greatest collections 
of galactic clusters known. M38, NGC 
1912, 5® 22™, +35° 45’, is magnificent in 
any sized instrument. Cuffey places it at 
860 parsecs. distant from 
it is NGC 1907, 5" 21™, +35° 14’, smaller, 
a binary system 


peven parsecs 


but apparently forming 
with 1912, period 7 x 107 years. 

NGC 
delta-shaped, 


ions, 3 39". 433° 18: 


imbedded in 


small, 


nebulosity, 


26 SKY AND TELESCOPE (No. 63) 


traces of which can be seen in amateur 


telescopes. 

M36, NGC 1960, 5" 307, +34° 04’: is 
bright and compact, 12’ in diameter. About 
130 parsecs in space from the M38-NGC 
1907 system, it is too distant from them 
to be part of a stable physical system. 

These areas contain many of Barnard’s 
dark nebulae, of which B34 at 5" 36”, 
+ 32° 40’, can be faintly glimpsed on dark 
with rich-field telescopes. 


WALTER HOUSTON 


nights 


SCerT 


STARS FOR JANUARY 


from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m., local time, on the 7th and 
23rd of the month, respectively. The 40° 
north horizon is a solid circle; the others 
are circles, too, but dashed in part. When 
facing north, hold “North” at the bottom, 
and similarly for other directions. This 
is a stereographic projection, in which 
the flattened appearance of the sky itself 
is closely reproduced, without distortion. 

Chart correction: Beta and Gamma 
Lyrae should be reversed. 























For the Youth of our Ar Age 


The Universe 
In Your Classroom 


Every School and College 


can afford a Planetarium * 
Visual Education Aids in 
ASTRONOMY 
NAVIGATION 
GEOGRAPHY 
METEOROLOGY 
CLIMATOLOGY 


Peerless Planetarium Company Ltd. 


(Private Company) 


1409 - 330 Bay Street, Toronto, Canada 


American Representative 


Science Associates 
Philadelphia 8, Pa. 


*A Peerless Planetarium may be seen at... 


Central High School, Philadelphia, Pa. Royal Roads Naval College, Victoria, B. C. 
Montreal Protestant High School, Montreal, Que. Forest Hill Village School, Toronto, Ont. 
Polytechnic Institute of Puerto Rico, San German, P. R. 




















